
von e 

tardy 

sauder 
des "aah 

- 

. 
j 
‘ 

} 

E 
; * 

Re 
i 
i 

PS ee 

Bere 6 BS : 

aie aw uas 

potas Ny 

re + 

waikie’ Ginn x ed mimi «elk me» b 

dae 

cent a em Lannea a eneenen 
eye 



: 
ESS fs 

is 
in I ; 

AW 
a= 

a= 

ealey Dall. : 

3 ( 
AG 

a= 

VA 

NY 

Ss ou we 













PLATE 92 



Sere eo] LR AL, 
AND 

SYSTEMATIC 

CONCHOLOGY: 

AN INTRODUCTION TO THE STUDY OF THE 

. 20; 

MOLLUSCOA., “ica ¥Melhas 

VOL. TH, 

EyeGeHOrek, VW. TRYON, JR. 

CONSERVATOR OF THK CONCHOLOGICAL SECTION OF THK ACADEMY OF NATURAL 

ScrENCES OF PHILADELPHIA, 

PHILADELPHIA : 

PUBLISHED BY THE. AUTHOR, 

Academy of Natural Sciences, Cor. 19th & Race Sts. 

1884. 
—— eee ee 
Copyright, 1884, by George \\. Tryon, Jr, 



William P. Kildare, Printer, 734° 736 Sansom St., Phila. 



CONTENTS OF VOL. LT. 

Crass GASTROPODA, PAGE. 

Susctass PULMONATA, . ‘ a5 

Orper STYLOMMATOPHORA, : ; : ; . 10 

SUBORDER Monorremara, : , : ; - ‘ oe LO 

Famity TESTACELLIDA, ‘ : ‘ : se 

FAMILY OLEACINID®, : : ; ‘ : oaks 

Famiry STREPTAXIDA, . : ‘ ; : ais 

Famity HELICOIDEA, ; : : : of Ps PS 

Famity VITRINIDA,. ‘ ; ‘ : : ~ 20 

Famity ZONITIDA, . : ; : : : « 22 

Famity HELICIDA, . ‘ : : ‘ : . 28 

Famity ORTHALICIDA, . ‘ ; : oe 

FamnyACHATINIDM, . . . . . . 89 
Famity ACHATINELLIDA, . : : ‘ . 64 

Famity CYLINDRELLIDA, . : : : . 66 

Famity PUPIDA, : : : ‘ : : +269 

Famity LIMACIDA, . : ; ‘ 2 : ~ FS 

Famity TEBENNOPHORID, . : d : aso 

Famity ARIONIDA, . ; ; : : x . 838 

Famity SUCCINEID A, : ; : ; : Si 

SusporDER DITREMATA, ; ? : ; ; : . 89 

FamMity VERONICELLIDA, ; : ' 3 - 89 

(35) 



4 CONTENTS OF VOL. III. 

Famity VAGINULIDA, 

Famity ONCIDIID#A, 

OrvER BASOMMATOPHORA, . 

SUBORDER GEHYDROPHILA, . 

Famity AURICULIDA, 

Famity OTINIDA, 

SUBORDER HyYGROPHILA, 

Famity LIMN AIDA, . 

SupraMILy LIMNAINA, 

SupraMiLy POMPHOLIGINA, 

SuBraMIty PL ANORBIN A, 

SuBFAMILY ANCYLINZ, 

SUBORDER THALASSOPHILA, 

Famity AMPHIBOLID, . 

Famity SIPHONARIID A, 

FamiLty GADINIIDA, 

Ciass SCAPHOPODA, 

Famity DENTALIID_A, 

SupraMity DENTALIINA, . 

SupraMiLty SIPHONODENTALIINA, 

Crass PELECYPODA, 

Orper SIPHONIDA, 

SUBORDER SINUPALLIATA, . 

Famity GASTROCHANIDA, . 

SupraMiLty ASPERGILLINA, 

SupramMity CLAVAGELLINA, 

SupraMity GASTROCHA NINA, 

Famity TEREDID&, 

PAGE, 

105 

107 

108 

110 

LEI 

111 

PEL 

114 

116 

1 ey 

117 

Lit 

117 

118 

119 

120 



CONTENTS OF VOL. III. 

Famity PHOLADIDA, 

SupraMity PHOLADINA, 

Suspramity JOUANNETINA, 

Famity SOLENIDA, . 

SupraMity SOLE NINA, 

SuBraMity PHARELLINA, . 

Famity SAXICAVIDA, 

Famity MYACIDA, . : ‘ 

Famity CORBULID&A, 

Famity ANATINID A, 

Famity MACTRIDA, 

SuBrFAMILY MACTRINZA, 

SuBFAMILY LUTRARIINZ, 

Famity PAPHIIDA, . 

Famity SEMELID#, . 

Famity TELLINID A, 

SupramMity TELLININ A, 

SuBFAMILY DONACINZ, 

Famity PETRICOLIDA, . 

Famity VENERID&#, 

SuBpraMity VE NE RINA, 

SuBFAMILY MHROEINA, 

SuBraMity DOSINIINAZ, 

SupramMity TAPESINZ, 

Famity GLAUCOMYIDA, : 

SUBORDER INTEGRIPALLIATA, 

Famity CYRENIDA, 

Famity CYPRINIDA, 



CONTENTS OF VOL. III. 

Famity ISOCARDIIDA, 

Famity CARDIIDA, . 

Famity VERTICORDIIDA, 

Famity CHAMIDA, . 

Famity HIPPURITIDA, . 

Famity MEGALODONTIDA 

Famity TRIDACNID#, 

Famity LUCINIDA, . 

SusramMiny LUCININA, 

SuBFAMILY CORBINA, . 

Famity UNGULINID#A, 

Famity ERYCINID A, 

Famiry SOLEMYID A, 

Famity CRASSATELLID &, 

Famity ASTARTIDA, 

SupraMity ASTARTINZA, 

SupraMiILty CARDITINA, 

Orper ASIPHONIDA, 

SUBORDER HOMOMYARIA, . 

Famity CARDINIID &, 

Famity UNIONIDA, 

Famity IRIDINIDA, 

Famiry MYCETOPODIDA, 

Famity A THERIIDA, 

Famity TRIGONIID#, 

Famity NUCULIDA, 

Famity ARCIDA, 

SuBORDER HETEROMYARIA, 



CONTENTS OF VOL. III. 

Famity MYTILID#,. 

SuspraMity MY TILINZA, 

SupraMity CRENELLINZ,. 

SupraMiILty DREISSE NSINZ, 

SusprFaAMILY PRASININZ, 

Famity AVICULID#, 

SupraMity AVICULINA, 

SupraMity AMBONYCHIINA, 

SuspraMity PERNINZA, . 

SupraMity VOLSELEINZG, . 

Famity PINNID A, 

SUBORDER MonomyaRIA, . 

Famity SPONDYLIDA, 

Famity LIMIDA, 

Famity PECTINIDA, 

Famity ANOMIID A, . 

Famity PLACUNID A, 

Famity OSTREIDA, . 

MOLLUSCOIDA. 

Crass BRACHIOPODA, 

OrpveR ARTHROPOMATA, 

Famity TEREBRATULIDA, 

Famity STRINGOCEPHALIDA, 

Famity THECIDIID A, 

Famity RHYNCHONELLIDA, 

Famity ATRY PID A, 

295 

296 



8 CONTENTS OF VOL. III. 

PAGE 
Famity SPIRIFERIDA, . ; ‘ : . 3820 

Famity KONINCKINIDA. ; ; ; : - 827 

Famity STROPHOMENIDA, . ‘ : ; eat 

Famity PRODUCTIDA, . : ; ; F ~ B02 

Orver LYOPOMATA, ; : , . 3od4 

Famity CRANIIDA, . ; 4 - j ; Sey! 

Famity TRIMERELLID A&A, : 5 : : - 3835 

Famity DISCINID #, 7 , : : ; . som 

Famity OBOLIDA, . ; ; : : : ~ aoe 

Famity LINGULID#, : : : : : «toa 

APPENDIX “20 ee Ck ee es 



SYSTEMATIC 

OES NG gale bas) oY, 

Susctiss PULMONATA. 

This division embraces all the land and fresh-water mollusca 
which breathe air. They are normal gastropods, having a broad 
foot, and usually a large spiral, holostomate, inoperculate shell 
(operculate in Amphibola). Their breathing organ is the sim- 
plest form of lung, resembling the branchial chamber of the sea- 
snails, but lined with a network of respiratory vessels. The 
respiratory orifice is small and contractile to prevent too rapid 
desiccation in the land-snails, and to exclude water in the aquatic 
genera. Most of them have sufliciently large shells to contain 
the animal; in a few the shell only shelters a portion of the 
animal, or it is internal and of simple structure, or rarely absent. 
Snail-shells contain a larger proportion of animal matter than 
sea-shells, and their structure is less distinctly stratified. The 
Pulmonata are mostly terrestrial, but some genera are fluviatile 
and a few inhabit damp places near the sea, where at high-tide 
they are covered by its waters. The sexes are united in each 
individual, but the genital orifices are sometimes contiguous, 
opening ina common cloaca, and sometimes distant. Through 
the Cyclostomez or operculated land-snails and the Ampullarize 
they are related to the phytophagous sea-snails, through Siphon- 
aria and Gadinia to the limpets, and through Onchidium to the 
nudibranchs. 

Land-snails are universally distributed ; but the necessity for 
moist air,and the vegetable nature of their food, favor their 
multiplication in warm and humid regions: they are especially 
abundant in islands, whilst in hot and desert countries they 
appear only in the season of rain or dews. ‘Their geological 
history is less complete than that of the purely marine orders ; 
but their antiquity might be inferred from the distribution of 
peculiar genera in remote islands, associated with the living rep- 
resentatives of the ancient fauna of Europe. Fresh-water snails 

2 



10 PULMONATA. 

(Limneidee) occur in the English Wealden, but fossil land-snails 
have not been found in strata older than the tertiary in Europe, 
and then under forms generically, and even in one instance spe- 
cifically, identical with living types of the New World (Mega- 
spira, Proserpina, Glandina,and Helix labyrinthica).— Woodward. 

The oldest American fossils of this subclass occur in the 
Carboniferous. 

The lingual dentition of the Pulmonata confirms, in a remark- 
able manner, those views respecting the affinities of the subclass, 
and its zoological value, which have been deduced from the more 
obvious characters afforded by the animal and shell. They have, 
without known exception, rows of very numerous, similar teeth, 
with broad bases, resembling tessellated pavement. Their crowns 
are recurved,and either aculeate or dentated. The lingual ribbon 
is very broad, often nearly as wide as it is long; and the number of 
teeth in a row (though usually a third less) is sometimes as great, 
or even greater, than the number of rows. The rows of teeth are 
straight or curved or angulated ; when the rows are straight the 
teeth are similar in shape; curves indicate gradual changes, and 
angles accompany sudden alterations of form.— Woodward. 

The jaw is single, or is composed of three pieces, never of two 
pieces as in the branchiferous snails. 

In the young snails the temporary vellum is rudimentary or 
absent, with the exception of the maritime genera, in which it is 
well-developed. The first development of the shell, at least in 
Limax, Clausilia and Helix, is within, instead of on the exterior 
surface of the mantle as in the other gastropods. It is similar 
in most cephalopods, but in these the shell continues internal, 
whilst in most of the pulmoniferous genera it becomes external 
at an early period. 

The Pulmonata are conveniently divided into the orders :— 
1. SryLoMMATOPHORA (Geophila, Ads. Nephropneusta, [her- 

ing).— Kyes at the ends of the superior tentacles. 
2. BasoMMATOPHORA (Branchiopneusta, Lhering .—Eyes at the 

base of the tentacles. 

Orver STYLOMMATOPHORA. 

Terrestrial mollusks having four tentacles, the superior pair 
invaginate or retractile, oculiferous at their extremities. They 
may be divided into Monotremata and Ditremata, according to 
the union or separation of the sexual openings. 

Suporper MONOTRE MATA. 

Male and female orifices united ; oculiferous tentacles invertible. 

* Agnatha. Mouth without jaw; generally no median tooth 
in the radula; lips often developed into feeler-like appendages ; 
neck commonly elongated, and peculiarly furrowed on the back. 
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Famity TESTACELLID A. 

Animal slug-like, bearing a small ear-shaped shell near the 
posterior extremity of the body. No jaw. Lingual teeth long 
and narrow, sharp-pointed, in oblique series. 

TESTACELLA, Cuvier, 1800. 

Etym.—Diminutive of testa, a shell. 
Syn.—Helicolimax, partim, Fer., 1807. Testacellus, Faure- 

Biguet, 1801. 
Distr.—17 sp. Europe, Canary Islands. Fossil, 2 sp. Euro- 

pean tertiary, 7. haliotidea, Fer. (c, 42; ci, 44). 
Animal limaciform, subeylindrical, tapering anteriorly ; ten- 

tacles simple; mantle small, posterior, quite near the tail, covered 
with a small external shell; no longitudinal furrows above the 
margin of the foot, and no caudal mucous pore; no distinct loco- 
motive disk; external respiratory and anal orifice at the posterior 
right edge of the mantle under the peristome of the shell; com- 
bined generative orifice behind and below the right eye-peduncle. 

Shell external, rudimentary, imperforate, ear-shaped, with a 
subspiral, posterior nucleus. 
“The Testacella is one of the few land-mollusks with true 

predaceous habits; its marine representatives in this respect 
being the cuttle and the whelk. It is scarcely inferior to the 
tiger, snake or shark in its cunning and ferocity. Its prey chiefly 
consists of earth-worms, which it hunts underground and pursues 
through their galleries, crouching occasionally and making a 
spring on its victim. It is said that when the poor worm has 
had the start-of its pursuer, the snail-slug intercepts it by tun- 
neling across the line of its "retreat. It will devour a lob-worm 
much longer than itself, seizing it in the middle; and when the 
writhings have been succeeded by exhaustion, it detaches and 
swallows one-half of the worm; and after that has been digested 
it finishes its long meal with the other portion, For this purpose 
its mouth is furnished with an apparatus of sharp recurved teeth, 
which enables the Testacella to retain a firm hold of its victim 
and swallow it more easily. The worm is provided with some 
means of defense, in the rows of stiff bristles which encircle its 
rings; and by contracting its body a short respite is occasion- 
ally gained. But the chance of ultimate escape or safety is very 
slight. When the Testacella sees or scents its prey, it glides 
softly and cautiously towards it; and,apparently without taking 
any notice of the worm, it seems to feel its way, and usually 
succeeds in fastening itself on an unprotected part of the body 
between the rings. The attack, if unsuccessful at first, is renewed ; 
but if the worm resists too long, the Testacella gets impatient, 
and by pressing or doubling its victim into the earth, by which 
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means the rings are forced open, its purpose is effected and the 
meal secured. 

“Although it also feeds on slugs and snails, and even on its 
own species (the shells of which have been found in its stomach}, 
it will not eat dead animals, and even refuses pieces of a fresh 
worm which has been chopped up to feed it. It only sallies out 
at night in search of its prey, burying itself deep in the ground 
during the daytime. After having gorged itself with a worm, 
it rests many hours in a half-torpid state until the meal has been 
digested; and it can remain fasting a long time (as much as 
fourteen or fifteen nights), until hunger compels it to make a 
fresh hunt. It does not fear the cold, or appear to suffer any 
inconvenience from it except when the ground is hardened by 
frost; and in this respect it resembles the slugs, the Vitrinee, 
and some of the Zonites, some of which are nearly as carnivorous 
and hardy as the Testacella. The average length of life in the 
Testacellze appears to be five or six years. Their smell is like 
that of worms, only more nauseous. They chiefly frequent 
gardens, where they are sure of finding their proper food; but 
they may occasionally be met with in woods near inhabited 
places, as well as at the foot of old walls. In winter they bury 
themselves very deep in the ground; and my gardener once 
brought me living specimens of 7. Maugei which he had dug up 
in trenching some celery-roots at a depth of about two feet. 
The eggs are laid separately and are very large in proportion to 
the size of the body. These somewhat resemble hens’ eggs both 
in shape and consistency, and are covered with a rather thick 
and tough skin. If they are taken out of the earth and exposed 
to a cold air , they fr equently crack and burst in pieces which fly 
off to some little distance.” —Jeffreys’ Brit. Conchology. 

During winter and dry weather the Testacella forms a sort of 
cocoon in the ground by the exudation of its mucus. If this cell 
is broken, the animal may be seen completely shrouded in its 
thin opaque white mantle, which rapidly contracts until it extends 
but a little way beyond the margin of the shell. It was intro- 
duced into Great Britain, where it is becoming common. 

DavupesBarpiA, Hartmann, 1821. 

Etym.—Dedicated to Daudebard de Ferussac, a celebrated 
French conchologist. Syn.—Helicophanta, Fer., 1822. 

Distr.—13 sp. Central and eastern Europe, Algiers, New 
Zealand. WD. Gaillardotit, Bourg. (ci, 45, 46). Syria. 

Animal limaciform, subcylindrical, tapering anteriorly ; ten- 
tacles simple; mantle small, posterior, quite near the tail, covered 
with a small, external shell; longitudinal furrows above the 
margin of the foot; usually no caudal mucous pore; external 
respiratory and anal orifice at the posterior right margin of 



OLEACINIDA. 13 

mantle, under the peristome of the shell. Predaceous, devouring 
small Helices, Vitrina and Clausilia. 

Shell small, external, perforate, depressed ; paucispiral, whorls 
rapidly increasing. 

RUFINA, Clessin. Shell umbilicated. D. rufa, Drap. 
PSEUDOLIBANIA, Stefani. Shell haliotiform, spire very short, 

narrowly rimate, columellar lip slightly reflected over the 
umbilical slit. D. Langz, Pfr. 

LIBANIA, Bourg. Umbilicus covered in the adult. D. Saulcy?, 
Bourg. 

ISSELIA, Bourguignat. Shell perforated. Animal with caudal 
mucous pore. WD. (Helicarion) Sardous, Issel. 

CHLAMyDoPHORUS, Binney, 1879. 
Distr.—C. Gibbonsi, Binney (ci, 47). Natal. 
Mantle covering the whole body, with an orifice on the centre 

of the back near the tail, enclosing at the same part a solid 
internal shelly plate ; no caudal mucous pore; no jaw; teeth as 
in Glandina. Position of the genital orifice unknown. 

PLEcTROPHORUS, Fer., 1819. 

Distr.—5 sp. Teneriffe. P. Orbignyt, Fer. (ci, 48). 
Animal elongated, subcylindrical, with a tough dorsal anterior 

integument or mantle, under which is the pulmonary cavity, 
having its orifice on the right side, with the anal orifice near it; 
there is a second long and narrow posterior mantle, and an 
external rudimentary conical, non-spiral shell near the posterior 
extremity ; upper tentacles longest, oculiferous, retractile. 

This animal has not been recognized; the doubly armored 
back and conical external shell are both improbable characters. 

SELENOCHLAMYS, Bottger, 1883. 

Distr.—S. pallida, Bottg. Caucasus. 
Animal resembling Daudebardia, but without a shell; mantle 

small, the surface divided by longitudinal sulcations ; tail short, 
compressed, carinated ; foot narrow, tripartite. 

Famity OLEACINID A. 

Shell fusiform, corneous, more or less transparent, rarely 
banded longitudinally ; aperture longitudinal, narrow ; columella 
twisted or truncated at its base. Lingual teeth numerous, in 
more or less curved, transverse rows, the central teeth inconspic- 
uous, the marginal aculeate, or with a single, long, recurved 
apex (xiii, 56 A T6y Head short, with a retractile, "often produced, 
buccal sac; eyes at the tips of elongated, cylindrical, retractile 
peduncles ;_ inferior tentacles moderate, situated below the eye- 
peduncles ; foot elongate, narrow, simple posteriorly. 

Living in humid situations ; carnivorous. 
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STREBELIA, Crosse and Fischer, 1868. 

Syn.—Physella, Pfeiffer, 1861 (not Hald., 1842). Spirobulla, 
Ancey, 1881. 

Distr.—1 sp. Mexico. S. Berendti, Pfeiffer (xcii, 50). 
Shell bulliform, spire very short, the last whorl elongated, 

comprising nearly the entire length of the shell; columella 
simple, arcuated, not truncate ; peristome simple, acute. Animal 
much larger than the shell. 

OvEAcINA, Bolten, 1798. 

Syn.—Cochlicopa, Fer., 1819. Pfaffia, Behn., 1844. 
Disir.—142 sp. U.S. (Gulf States), West Indies, Mexico, 

Central American, Northern South America, So. Europe (one 
species), Algiers. Fossil. Cret.—; Europe. 

Shell oval-oblong, with a thin, smooth olivaceous epidermis ; 
last whorl large, sometimes attenuated at the base; aperture 
elliptical- oblong, equaling or exceeding half the length of the 
shell; outer lip simple, sharp, usually somewhat inflected in the 
middle. 

VARICELLA, Pfeiffer, 1855. Shell with longitudinal varices. 
O. leucozonias, Walch. 

MELIA, Albers, 1850. Shell fusiformly turreted, longitudinally 
subcostate ; whorls rather flattened ; columella twisted, obliquely 
truncate ; aperture narrow, semioval ; lip simple, submarginate 
within. O. simplex, Strebel. 

BOLTENIA, Pfeiffer, 1878. Typical group of Oleacina.. O. 
oleacea, Fer. (xcii, 51). Cuba. 

POIRETIA, Fischer, 1883. Animal with feebly developed labial 
pulpi. Formed for 0. Algira, Brug., the only European species. 

GLANDINA, Schum., 1817. (Polyphemus, Mont., 1810. HEuglan- 
dina, Crosse and Fischer, 1870.) Shell oblong-oval, fusiform, 
corneous, covered by a thin, fugacious epidermis ; spire more 
or less elevated, of six or eight whorls: columella thin, areuated, 
truncated at pase ; aperture rather narrow, longitudinal; lip 
sharp, simple. 

Animal much longer than the shell, when extended ; oculiferous 
tentacles deflected at the tips, beyond the eyes ; inferior tentacles 

much shorter, also deflected ; lips elongated, tentacular ( vi, 72). 
O. Carminensis, Morelet (xcii, 52). O. truncata, Gmel. ane 53). 
Florida. These animals are predaceous in their habits, and carniv- 
orous; they attack with avidity Bulimi as large as themselves, 
and devour them. When they ‘have chosen a victim they probe 

the aperture with their palps before penetrating it; the buccal 
mass is then protruded, and the contents consumed ‘thr ough the 
aperture they make. The species inhabit tropical America— 
mainly Mexico and Central America, although a few species occur 
in the southern United States. The shells are of larger size 
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than the other groups of the genus, in some species attaining a 
length of three inches. 

SELASIELLA, Strebel, 1878. Shell very small, glossy, vertically 
striated ; columella truncated ; labial palpi wanting. The stomach 
is simple as in Streptostyla (but is double in Glandina). 3 sp. 
Mexico. O. perpusilla, Pfeiffer. 

[ PSEUDOSUBULINA, Strebel and Pfeffer, 1882. 

Distr.—Mexico. P. Chiapensis, Pfeiffer. 
Shell turriculated, whorls numerous, narrow, the last much 

smaller than the others; columella truncated at the base; peris- 
tome simple. 

Animal without jaw. 
VOLUTAXIS, Strebel and Pfeffer, 1882. Columella with a basal 

plication. Spiraris Berendti, Pfeiffer. Mexico. 
The shells resemble Subulina and Spiraxis, but the animal has 

no jaw. | 
StreprostyLtA, Shuttleworth, 1852. 

Distr.—49 sp. Tropical America, West Indies. 
Shell oval-oblong, subcylindrical, the last whorl proportionally 

_very large, cylindrical; aperture elongated, narrow behind; 
outer lip simple, inflected in the middle; columella with a 
thickened fold at the base. 

Animal: tentacles but slightly developed, labial palpi moderate, 
foot short. 

The texture and general form of the shell do not much differ 
from some species of Oleacina, but the genus is at once distin- 
guished by its columellar fold, instead of the truncation of 
Oleacina. 

STREPTOSTYLA (restricted). Shell longitudinally striated. S. 
Nicoleti, Shuttl. 

CHERSOMITRA (Shuttleworth), Albers, 1860. Shell cylindrical, 
smooth, shining, usually yellowish; aperture more than half the 
leneth of the shell; outer lip distinctly inflected. Mexico, 
Guatemala. §S. Delattrei, Pfr. (xcii,54). Central America. 

PETENIA, Crosse and Fischer, 1868. Distinguished by the 
presence of a muciparous pore at the end of the foot ; tentacles 
and buecal lobes as in Glandina; foot truncated behind. Spire 
lengthened ; columella twisted. 8S. ligulata, Morelet. 

Famity STREPTAXIDA. 

Shell heliciform or pupiform, often with the last whorls 
obliquely deviating. 

Animal with along neck and short tail; superior tentacles 
long, narrow ; labial palpi narrow, moderate. 
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STREPTAXIS, Gray, 1837. 

Syn.—Artemon, Beck, 1837. 
Distr.—i5 sp. Mostly South American; Africa; East Indies. 
Shell oval, heliciform but often oblique, profoundly umbili- 

cated; whorls rapidly enlarging, deviating from the original 
axis more or less; aperture lunar, with or without teeth; lip 
slightly thickened and reflected. 

The principal character of the group is found in the singular 
oblique spiral of the whorls causing a torsion of the axis of 
revolution. 

ARTEMON, Pfeiffer, 1855. (Hpistylia, Pfr., 1877.) Aperture 
without teeth; shell subregular. American. 8S. candidus, Spix. 

scoLopoNTA, Déring. Shellsimilar to that of Hyalina. Front 
part of the animal elongated ; teeth of the radula dagger-shaped, 
the median very short, rhombic. S. Semveri, Diring. Argen- 
tine Republic. 

AMMONOCERAS, Pfeiffer, 1855. Shell depressed orbicular, 
shining, pellucid, thin, radiately striate; umbiiicus wide, per- 
spective; spire rather flattened; last whorl not descending at 
the aperture, the periphery rounded; aperture large, rounded 
lunate ; lip simple, acute, its extremities approaching. 8. omo- 
lomorpha, Orb. 

DISCARTEMON, Pfeiffer, 1855. Shell conoidal or discoidal; 
parietal wall and outer lip armed with teeth. S. discus, Pfr. 

EUSTREPTAXIS, Pfeiffer, 1877. Typical group. 8S. contusus, 
Fer. (xcii,55). S. comboides, d’Orb. (xcii, 56). S. deformis, Fer. 
(xen, 57): 
ODONTARTEMON, Pfeiffer, 1855. Shell ovate; parietal wall and 

outer lip armed with teeth. S. bulbulus, Morelet. 

OmpHALopTyx, Bottger, 1875. 

Distr.—Hesse. O. supracostata, Bottger. Fossil. 
Shell heliciform, subperforated, conical and costulated above, 

smooth below; last whorl very large, a little contracted at the 
aperture; aperture small, a little oblique, semilunar; outer lip 
simple, sharp; columella thickened at the base, reflected over 
the umbilical perforation; parietal wall with a horizontal plica- 
tion. Is supposed to be related to Streptaxis. 

EnneA, H. and A. Adams, 1855. 

Distr.—58 sp. Africa, Mauritius, Madagascar, India, ete. 
E. Liberiana, Lea (xcii, 58). Liberia. 

Shell subeylindrical, slightly rimate, apex obtuse, smooth, 
shining, hyaline; whorls flattened, the last narrow, sulcate 
externally in the middle, lamellate within, with a strong plait 
parallel to the columella; aperture subcircular; parietal lamella 
extending inwards and situated close to the right margin; 
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peristome expanded, the right margin flexuous, thickened in the 
middle. 

EDENTULINA, Pfeiffer, 1855. Peristome not toothed. JZ. 
ovoidea, Brug. 

ELMA, H. Adams. A strong sinus at the outer lip; aperture 
edentulous. H. Swinhoet,H. Adams. Formosa. 

GONAXIS, Taylor. Shell pupiform, axis of the apical whorls 
diverted to the right. 

UNIPLICARIA, Pfeiffer, 1855. Parietal margin lamellate; outer 
lip edentulous. #. cerea, Dunker (xcii, 59). Madagascar. 

ENNEASTRUM, Pfeiffer, 1855. Parietal and outer margins of 
aperture both lamellate. 2. elegantula, Morelet. 

GULELLA, Pfeiffer, 1855. Shell ovate, parietal margin lamellate, 
outer lip multidentate. #.capitata, Gould (xcii, 60°. KE. Africa. 

PTYCHOTREMA, Morch, 1852. (Cyclodontina, Beck, 1837.) £. 
Guineensis, Beck. 
HUTTONELLA, Pfeiffer, 1855. Shell cylindrical, parietal margin 

plicate; outer lip quadridentate. H. Kraussi, Pfeiffer. 
DIAPHORA, Albers, 1850. Cylindrical, umbilicated, apex obtuse, 

base obsoletely carinate; whorls ten, flattened, the last detached; 
aperture pyriform, with slightly expanded lip. 2 sp. Indo- 
China, Philippines. £. Cylindrelloidea, Stol. 

STREPTOSTELE, Dohrn, 1866. 

Distr.—4 sp. Prince’s Isl., Africa. S. Nevilli, H. Adams 
(xcii, 61). Seychelles. 

Shell of the form of Achatina, but hyaline as in Streptaxis 
and Ennea; pillar-lip short, twisted and thickened. Color of 
the animal intensely red or yellow, as in the two last-named 
genera, 

GiBBULINA, Beck, 1837. 

Syn.—Gibbus, H. and A. Adams, 1855. 
Distr.—43 sp. Mauritius, Isle of France, Madagascar, Sey- 

chelles. 
Shell corneous or white, solid, caleareous, pupiform or tur- 

binate, summit obtuse; last whorl gibbous, sometimes angulated 
and deformed; umbilicus large, not deep; lip reflected, its 
extremities united by a callus; columella sometimes plicate. 

cippus, Montf., 1810. Shell subconical, whorls irregular, 
laterally compressed. G. Lyonettiana, Pall. (xcii, 62). Isle of 
France. 

GONIODOMUS, Swains., 1840. (Idolum, Pfeiffer, 1855.) . Ovate, 
ventricose, obliquely costulate. G. pagoda, Fer. (xcii, 63). 
Mauritius. 

PLICADOMUS, Swains., 1840. Spire moderate, subconic, obtuse ; 
outer lip reflected ; surface obliquely costulate. G. sulcata, Miill. 
(xcii, 64). Mauritius. 
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GONOSPIRA, Swainson, 1840. (Gibbulina, Pfr., 1855.) Typical 
group. G. palanga, Fer. (xcii, 65). Isle of France. 

NEVILLIA, Martens. Whorls narrow, with strong perpendicular 
ribs. 3sp. Mauritius. G. clavulata, Lam. 

RaAveEnta, Crosse, 1873. 

Distr.—h. Blandi, Crosse (xcii, 66). Curacao. 
Shell allied to Spiraxis and Pupa, turreted, imperforate, sub- 

hyaline, columellar margin spirally twisted, outer margin bent 
inwards, and with a strong tooth in the middle. 

Famity HELICOIDEA. 

Shell heliciform, with usually depressed conical spire, and 
umbilicated ; outer lip simple. 

Animal differing from the true Helices by the absence of a jaw. 

Ruytipa, Albers, 1860. 

Distr.—31 sp. Australia, Tasmania, New Caledonia, ete. AR. 
bullacea, Pfr. (xcii, 67). Australia. 

Shell umbilicate, thin, convexly depressed ; undulately rugose 
or striate ; spire slichtly elevated ; whorls four or five, slightly 
flattened ; umbilicus wide and deep ; aperture oblong- ovate, 
sometimes dentate within; lip simple, acute, its extremities 
approaching. 

Viviparous. Teeth rather few, oblique, arcuated. 
DIPLOMPHALUS, Crosse and Fischer, 1873. Shell discoidal, 

planorbiform, spire depressed ; peristome simple, connected by 
a much-developed parietal callus. 13 species. New Caledonia, 
New Zealand, Australia. D. Megei, Lamb. (xciii, 68,69). N. Cale- 
donia. Differs from Rhytida by the very wide umbilicus and 
sunken excavation of the upper face of the shell; in the radula 
by the equal size of the lateral teeth. 

GUESTIERIA, Crosse, 1872. 

Distr.—G. Powisiana, Pfr. New Grenada. 
Shell imperforate, corneous, thin, depressed, quite involute, 

the last whorl only visible; aperture like that of Nautilus; peris- 
tome thin, simple. Animal unknown. 

Agrrore, Albers, 1860. 

Distr.—A. caffra, Fer. So. Africa. 
Shell: very thin, subglobose, costulately striate, with narrow 

umbilicus ; spire not prominent, obtuse ; whorls four, ventricose, 
strongly striated, the last descending at the aperture ; aperture 
large, semiovate; lip simple, acute; columellar margin widely 
reflected. 

Teeth very long, subulate, arranged in converging lines. 
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ParypHanta, Albers, 1850. 

Distr.—New Zealand, Australia. P. Busbyi, Gray (xciii, 82). 
Shell widely umbilicated, depressed, covered by a_ thick, 

shining, coriaceous epidermis, enveloping the peristome; aper- 
ture oblique, semilunar; peristome simple. 

** (rnathophora. Mouth with jaw. Modern malacologists 
have arranged the families of this division of the Pulmonata in 
accordance with the structure of the jaw, and to a certain extent 
this accords with the arrangement by external characters—mainly 
of the shell. I adopt 
+ Holognatha. Jaw simple, without superior appendage. 

Helices, Bulimi, Cylindrellz, Pupze, Limaces, etc. 
++ Hlasmognatha. Jaw with a superior quadrangular accessory 

plate. Succinee. 
+ Holognatha. 

Includes, as shown above, most of the terrestrial pulmonates. 
A further division has been attempted according to the orna- 
mentation of the jaw, but the number of observations made 
upon this organ are not sufficiently numerous to justify a classi- 
fication in accordance therewith; particularly as the groupings 
heretofore effected are often in disaccord with obvious relations 
of the shell. 

The arrangement followed in these pages is mainly that of 
Pfeiffer’s “* Nomenclator Heliceorum Viventium,” but with some 
modifications and additions. The naked snails I have preferred 
to interpose between the Helices and Succinezx, as proposed in 
Gill’s Classification (vol. i, 266), rather than preceding the 
Helices, as in Fischer. 

I give herewith the names and descriptions of the proposed 
divisions of the Holognatha, founded upon jaw characters, with 
the principal genera which have been referred to each. Upon 
the value of these characters, see Binney’s remarks (vol. i, 261). 

I. Oxygnatha: Jaw smooth, edge cutting, often with a median 
prominence. Philomycus, Limax, Tennentia, Parmacella, Heli- 
earion, Ariophanta, Nanina, Rhysota, Vitrina, Hyalinia, Zonites 
Leucochroa, Rumnina, Clausilia : perhaps also Phania, Planispira, 
Solaropsis, Otala, Caracolla, Labyrinthus. 

Il. Aulacognatha: Jaws finely and regularly grooved, edge 
crenulated. Ena, Pupa, Discus, Vallonia; perhaps also Sagda 
and Hygromia (Fruticola . 

III. Stegognatha: Jaw finely plicated; the plications imbri- 
cated, parallel or oblique to the centre. Punctum, Bulimulus. 

IV. Odontognatha: Jaw strongly ribbed, edge toothed. Veroni- 
cella, Arion, Ariolimax, Anadenus, Pellicula, Peltella, Moreletia ?, 
Pfeifferia, Ciftonnn , Axina, Pythohelix, Helicobulimus, Cochli- 

cellus, Jacosta, Eupary pha, Eulota, Triodopsis, Trigonostoma, 
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Arionta (including Chilotrema and Campylea), Iberus, Tachea, 
Pomatia, Pleurodonta, Thelidomus, Limicolarius, Achatina, 
Borus. 

V. Goniognatha: Jaw composed of several pieces, joined 
together in oblique lines. Pseudostrombus [= Liguus], 
Orthalicus. 

Famity VITRINID A. 

Animal with or without mucous caudal pore, tail often 
obliquely truncate; mantle-margin sometimes more or less pro- 
duced, or reflexed over the sides, or entirely covering the shell, 
which the animal is too large to entirely enter. 

Shell usually thin, corneous, transparent, spiral, of few, rapidly 
enlarging whorls. 

Virrina, Drap., 1801. 

Syn.—Helicolimax, Fer., 1821. Cobresia, Hubner, 1810. 
Limacina, Hartmann, 1821. Parmacellina, Sandberger. 

Distr.—93 sp. , Universal. Mostly inhabit cold or temperate 
countries or mountain regions of warm countries. Fossil. 
Eocene of Europe. 

Shell imperforate, very thin, depressed ; spire short, last whorl 
large; aperture large, lunate or rounded, columellar margin 
slightly inflected, peristome often membranous. 

Animal elongated, too large for complete retraction into the 
shell; tail very short; mantle reflected over the shell-margin, 
and furnished with a posterior lobe on the right side ; without a 
caudal mucous pore. Lingual plate with central tooth tricuspid, 
laterals bicuspid; marginals acuminated, slim, bicuspid. Occa- 
sionally animal-feeders, like the slugs. 

They live in moist situations, among loose earth, stones, grass 
and moss. They are very lively, crawling constantly about, and 
when touched will sometimes jump several inches from the 
ground. 

OLIGOLIMAX, Fischer. Shell small, sculptured, minutely 
perforate. Mantle not much extended beyond the shell in front. 
Animal contractile within the shell. V. annularis, Studer. 
Europe. 

SEMILIMAX, Stabile, 1859. Animal not able to withdraw 
entirely within its shell; shell imperforate. V. diaphana, Drap. 

PHENACOLIMAX, Stabile, 1859. Animal capable of withdrawing 
entirely within its shell, and forming a vitreous epiphragm. J. 
major, Fer. (xcii, 70). Europe. V. fasciata, Soul. (xcii, 71, 72). 
Philippines 

GALLANDIA, Bourguignat. (Trochovitrina, von Martens.) Spire 
conical, last whorl more or less angular, umbilicus perforated. 
Animal wholly retractile within the shell. V. Lederi, Bittger. 
3 sp. Caucasus, Turkestan. 
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Virtrinozonites, Binney. 

Distr.— V. latissima, Lewis. Tennessee. 
Shell like Vitrina. Animal having a caudal mucous pore with 

longitudinal furrow ; no appendiculate mantle-process; marginal 
teeth of radula simple, not bifid. 

VELIFERA, Binney. 

Distr.—V. Gabbi, Binney. Costa Rica. 
Shell as in Helicarion. Animal: mantle with one or more 

accessory processes which cover most of the shell; a simple 
longitudinal mucous pore, without horn-shaped process; jaw 
with smooth anterior surface, and beak-like projection on the 
cutting edge; radula resembling Zonites. 

PARMELLA, H. Adams, 1867. 

Distr.—P. planata, H. Ad. (xcii, 79). Fiji Isles. 
Animal undescribed. Shell depressed, spire flat, epidermis 

horny, polished, extending greatly beyond the posterior part of 
the margin. 

VITRINOIDEA, Semper, 1873. 

Distr.—V. Albaiensis, Semper. Philippines. 
Shell wholly concealed by the mantle, with cuticle and cal- 

careous layer, forming several whorls; respiratory orifice before 
the middle of the mantle; no caudal mucous pore; marginal 
teeth of the radula three-pointed ; jaw smooth; accessory glands 
at the genital organs ; no flagellum. 

VitTRINopsis, Semper, 1872. 

Distr.—2 sp. Philippines. V. tuberculata, Semper. 
Two lobes of the mantle covering a part of the shell in front 

and on the left side, not on the right as in Vitrina. Lateral 
teeth of the radula three-pointed, not 1—2 pointed as in Vitrina. 

VitTRINOcCONUS, Semper, 1873. 

Distr.—9 sp. Philippines. JV. cyathus, Pfeiffer. 
Shell umbilicated, conical or trochiform, apex obtuse ; whorls 

planulate, the periphery carinate or angulate; aperture lunate; 
peristome simple, acute or thickened. 

Mantle sometimes with cervical lobes, but no shell-lobe ; 
lateral teeth of the radula two-pointed. 

Laconia, Gray, 1855. 
Disir.—1 sp. L. Ferussaci, Gray. 
Body subglobose ; mantle edged, produced in front, forming a 

broad collar. 
Shell subglobose, entirely and permanently covered by a thin 

expansion of the mantle; spire of few whorls, the last very large ; 
aperture very large, lunate. 
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HELICARION, Fer., 1821. 

Syn.—Austenia, Nevill. ? Hoplites, Theobald, 1864. 
Distr.—95 sp. India, East Indies, Philippines, Australia, 

Abyssinia. H. flammulata, Quoy (xcii, 77). Celebes. 
Shell heliciform, rounded-oval, thin, fragile, covered with a 

very light epidermis; spire short, whorls few, the last much 
swollen; aperture large, oblong-triangular; peristome simple, 
sharp. 

Animal not entirely retractible within the shell; mantle pro- 
duced in front into two lobes upon the neck, and posteriorly, on 
the right side into a lobe partly covering the shell; foot truncated 
behind, the sole divided longitudinally into three parts. 

ZONITARION, Pfeffer, 1883. Jaw without middle tooth. Z. 
semimembranaceus, von Martens. 

oTESIA,.H. and A. Adams. (Vitrinella, Gray.) Mantle-lobe 
covering the greater part of the shell. Shell imperforate, very 
thin, spire conic. 

Famity ZONITIDA. 

Animal able to withdraw completely within its shell; provided 
with a caudal mucous pore. Jaw produced in the middle. 
Lateral teeth bicuspid, marginals acuminate, unicuspidate or 
bicuspidate. 

Shell usually depressed heliciform, umbilicated, thin, more or ~ 
less transparent, with simple, sharp peristome. 

The hyaline structure of the shell and the acute margin of the 
aperture most readily distinguish these shells from the Helicide, 
with which they are usually confounded. 

ZoniItTES, Montfort, 1810. 

Syn.—Archeeozonites, Sandb. 
Distr.—KEurope and America. Fossil. Tertiary. 
Shell subdepressed, umbilicated, very thin, more or less trans- 

parent; aperture semilunar, usually without teeth; lip thin, 
sharp. 

Animal elongated, completely retractile within the shell; jaw 
with a well-marked middle rostrum, lateral teeth bicuspid, mar- 
ginals unicuspid, sharp; foot with caudal mucous pore or slit. 
The Asiatic group Ariophanta has a similar shell, but the mantle- 
lobes are reflected upon it. 

ZONITES (restricted). (Agopis, Fitzinger, 1833. Tragomma, 
Held, 1837. Helicodes, Dumas, 1847.  Verticillus, Moquin- 
Tandon, 1855.) Labial palpi small; caudal gland reduced to a 
simple gioove, shell depressed orbicular, widely umbilicated ; 
striated above, smooth below; lip sharp, with a slight callus on 
the parietal wall. Southern Europe, Asia Minor. 12 sp. Z. 
Algirus, Linn. (xciii, 92). 
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STENOPUS, Guilding, 1828. (Guppya, Morch, 1867. Habro- 
conus, Crosse and Fischer, 1872.) Animal with a narrow loco- 
motive disk, and a border on either side, as in Vaginula; caudal 
gland with a retractile appendage. Shell perforated, conical or 
depressed, thin, diaphanous; peristome simple. 5 sp. St. 
Vincent, W. I., Mexico, Venezuela. 8S. cruentatus, Guild (xciii, 
91). St. Vincent, W. I. 

OMPHALINA, Rafinesque, 1819. (Moreletia, Gray, 1855. Edusa, 
Albers, 1860. Zonyalina, von Martens, 1865.) Shell widely 
umbilicated, striated above, smooth below. Labial palpi large, 
caudal pore well developed. 14 sp. United States, Mexico, 
Guatemala. Z. fuliginosus, Griffith (xciii, 96). U.S. Zonya- 
lina is said to be distinguished from Moreletia by the want of 
‘the outer cervical lobe of the mantle. 

MESOMPHIX, Rafinesque, 1819. Shell umbilicated or perforated, 
globosely depressed, thin, striated, reddish horn-color, lighter 
below, shining; whorls four-and-a-half to six; aperture lunar 
ovate; peristome simple, straight, acute, extremities approach- 
ing, that of the columella subreflexed. Z. ligerus, Say (xciii, 
97). Several species, mostly Wnited States. Barely distin- 
guished from Omphalina by a more elevated spire. 

ZGOPINA, Kobelt. (Retinella, Shuttl.) Proposed for Z. olive- 
torum, Gm. (xcili, 95), and allied European species, scarcely 
distinct from the North American group Omphalina. 

HYALINIA, Agassiz, 1837. (Aplostoma, Moquin-Tandon, 1855.) 
Shell depressed or conical, more or less longitudinally, but not 
spirally striate; semitransparent, smooth and shining; umbilicus 
large, rarely small or none; epiphragm none, rudimentary or 
vitreous. Flagellum none or short, thick and steadied by a 
terminal muscle; mucous vesicles represented by a glandular 
layer. 50 sp. Mostly Europe and North America. 7. cel‘arius, 
Muller. 

VITREA, Fitz., 1853. (Crystallus, Lowe, 1854.) Shell small, 
fragile, shining, hyaline, smooth, convexly depressed, perforate 
or imperforate; whorls 4—6, the last not deflected at the 
aperture; aperture lunate, the lip simple, acute. Europe. 4. 
erystallina, Mull. 

poLiTaA, Held, 1837. (Oxychilus, Fitz., 1833. Lucilla, Lowe, 
1854. Aplostoma, Moquin-Tandon, 1855. Euhyalina, Albers, 
1857. Hyalina (restricted), Albers, 1860.) Shell convexly 
depressed or subdiscoidal, umbilicate, smooth, shining, pellucid, 
corneous, the base more or less milky opaque; aperture obliquely 
lunate; lip simple, acute. Mostly European. AH. glabra, Stud. 

ZONITOIDES, Lehm., 1864. H. nitida, Mull. Europe, United 
States. 

NAUTILINUS, Mousson, 1872. Shell nautiloid, involute. JZ. 
Clymene, Shuttl. 
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cONULUS, Fitz., 1833. (Trochiscus, Held,1837. Petasia, Beck, 
1837.) Shell small, pellucid, corneous, globosely turbinated, or 
conic, thin, perforate or imperforate; aperture lunar, oblique; 
peristome simple. Universal, including several American and 
European species. Z. fulvus, Drap. (xciii, 98). 

coNULOopOLITA, Bottger. No umbilicus as in Conulus. 4. 
Raddii, Bottger. Caucasus. 

GAsTRODONTA, Albers, 1850. Shell subperforate or umbilicated, 
orbicularly depressed, light horn-color, sometimes glassy, with 
more or less numerous wrinkle-like striz ; whorls 5-7; aperture 
lunate, its base generally furnished with fold-like denticles not 
reaching its margin; peristome simple, acute. United States. 
Z. interna, Say (xciii, 100°. 

VENTRIDENS, Binney and Bland, 1869. Shell small, subper- 
forated or umbilicated, orbicular, convex ; aperture lunar, with 
revolving pliciform teeth within the base; peristome simple, 
sharp. Z. gularis, Say. Z. suppressa, Say. United States. 

oODONTOSAGDA, Albers, 1860. Shell umbilicated, depressed, 
thin, white; whorls six, the last with convex base; aperture 
somewhat oblique, lunar, with three double lamellze within; 
peristome acute, the columellar margin slightly reflexed. Z. 
polyodon, Weinland and Martens. Hayti. 

PROSERPINULA, Albers, 1860. Shell scarcely perforated, dis- 
coidal, hyaline, transparent; whorls 44, planulate, the last slightly 
impressed at the base, with a shining callus around the perfora- 
tion, spiral laminze reaching the margin; peristome acute. 4. 
discoidea, Ads. 2sp. Jamaica. 

HELICODIscUS, Morse. Minute, planorboid, with revolving 
strive, aperture lamellarly toothed within the outer lip. Z. line- 
atus, Say (xciii, 9,10). United States. 

micropHysa, Albers, 1860. (Microconus, Strebel and Pfeffer.) 
Shell umbilicated, depressed, thin, striulate, scarcely shining ; 
spire flattened with distinct suture; whorls 4-5, slightly convex, 
slowly increasing, the last not deflected ; aperture rounded-lunate ; 
peristome thin, the margin converging. Z. Boothianus, Pfr. 
(xciv, 15). 37 sp. West Indies. 

PELLA, Albers, 1860. Shell umbilicate or imperforate, orbic- 
ular depressed, thin, striate or striately plicate; whorls five, 
slightly convex; aperture lunately rounded; peristome simple, 
acute; columellar lip dilated, reflected, free. 4. bisculpta, Ben- 
son (xciv, 16). So. Africa. 

SAGDINELLA, Morch, 1872. Not characterized. H. Didrich- 
senit, Moreh. Nicobar Is. 

STRIATURA, Morse, 1864. Central plate of the radula enormous ; 
buccal lamina almost smooth, with a median furrow and notch. 
Z. milium, Morse. United States. 

JANULUS, Lowe, 1852. Shell umbilicated, depressed orbicular, 
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costulately strigate above, rather smooth below; whorls 7-83, 
closely revolving, the last convex at the base; aperture lunar; 
peristome simple, thin, with a callous ring within. H. stephano- 
phora, Desh. (xciv, 13). Madeira. 

ACTINARIA, Pfeiffer, 1855. Not characterized. 4 sp. India. 
H. Pirrieana, Pfr. 

PuNcTUM, Morse, 1864. Buccal plate composed of sixteen 
distinct oblong laminz ; the teeth of the radula are quadrangular 
plates with rather short denticles, similar to Carychium. Shell 
asin Hyalina. H. minutissima, Lea. United States. 

MACROCYCLIS, Beck,1837. Shell rather thin, widely umbilicated, 
depressed; the last whorl declining toward the aperture; aper- 
ture oval-rounded; peristome simple, sharp, the extremities 
approaching and the lower somewhat reflected. Z. laxata, Fer. 
(xcili, 93). Chili. 21sp. California, Mexico, West Indies, Chili. 

SELENITES, Fischer. Shell smaller, last whorl somewhat 
flattened above. Animal having the jaw of Zonites but the 
dentition of the Testacellide. North America. Z. concavus, 
Say (xciii, 94). Dr. Fischer has made this group the type of a 
family Selenitide, characterized by the peculiarities of jaw and 
dentition. 

HAPLOTREMA, Ancey, 1881. Shell much smaller, peristome 
sharp. Z. Duranti, Newcomb. 

MoRCcHIA, Albers, 1860. -Shell widely umbilicated, depressed 
orbicular, rather thin, dark-colored, slightly striate, shining ; 
whorls five ; aperture semioval; peristome simple, acute; outer 
margin flexuous, columellar margin slightly thickened. Z. con- 
color, Fer. West Indies. 

Nanina, Gray, 1834. 

Distr.—503 sp. Universal, in tropical and subtropical regions 
of Asia, Africa and Oceanica. 

Shell heliciform, perforated, dextral or sinistral, somewhat 
depressed, thin, polished, particularly inferiorly, rounded or 
carinated at the periphery ; columellar lip short, reflected, often 
covering the umbilicus; outer lip simple or scarcely reflected. 

Animal with two anterior mantle-lobes covering a part of 
the surface of the shell; foot long and narrow, posteriorly more 
or less truncated and glandular, the pore slit-like, sometimes 
surmounted by a horn-shaped protuberance. The mantle-lobes 
possess some power. of lateral movement, and the faculty of 
expansion and retraction. 

ARIOPHANTA, Desmoulins, 1833. Shell sinistral, umbilicated, 
thin, diaphanous, the last whorl sometimes angulated or carinated 
on the periphery. Animal similar to Helix, but having a very 
large tubercular caudal gland. WN. regalis, Chemn. (xciii, 81). 

3 
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Borneo. N. levipes, Mull. (xciii, 86). Malabar. WN. Janus, 
Chemn. (xciii, 87). Malacca. 

OXYTES, Pfeiffer, 13855. Shell solid, obliquely striate or plicate, 
depressed, carinate, umbilicate; peristome expanded, thin, 
edentulous ; columellar margin thickened. N. oxytes, Benson. 

RoTULA, Albers, 1850. (Pachystyla, Moérch, 1852. Trocho- 
morpha, Albers, partim.) Shell subperforated ; spire depressed 
conical; last whorl carinated at the periphery ; columella very 
short, vertical; lip simple. 19 sp. Mauritius, India, East 
Indies. 

PACHYSTYLA, Morch (restricted), 1852. N. inversicolor, Fer. 
(xciil, 89. Mauritius. 

EREPTA, Albers, 1850. Shell with columellar tooth. WN. sty- 
lodon, Pfr. (xciii, 90). Mauritius. 

CALATURA, Martens. Shell spirally sculptured. 
CALDWELLIA, H. Adams. Shell small, fragile, translucent, 

trochiform. &. philyrina, Morel. 
RHySOTA, Albers,1850. Shell rugosely striated above, polished 

below ; the last whorl depressed, dilated anteriorly, excavated 
around the umbilicus. NN. monozonalis, Lam. (xciii, 85). 
Amboina. 

TROCHONANINA, Mousson, 1869. (Martensia, Semper, 1870.) 
12 sp. East Africa, East Indies, Polynesia. WN. Lychnia, Gray 
(xciii, 88). Singapore. 

ZINGIS, Martens. Shell heliciform, with a simple peristome ; 
hinder extremity of the foot with mucous pore and a little 
prominence above it; jaw smooth, with median projection; 
marginal teeth of the radula bicuspidate. N. radiolita, Martens. 
Zanzibar. 

EUPLECTA, Semper. Shell striated or ribbed above. Cervical 
lobes of the mantle developed, the left subdivided into two; 
shell-lobes rudimentary. 9 sp. Philippines. NN. Boholensis, Pfr. 

ORPIELLA, Gray, 1855. Shell thin, rounded, depressed, with 
four-and-a-hiulf convex whorls, the last somewhat flattened 
basally. Animal with the anal lappet of Nanina covering the 
mucous pore, and six other smaller ones between this and the 
shell, arranged in a double series along the back of the tail. 
N. scorpio, Gould. Fiji Islands. 

XESTA, Albers, 1850. (Xestina, Pfeiffer.) Shell perforate or 
narrowly umbilicate, orbicularly depressed, smooth, usually 
polished ; aperture large, rounded ovate; margin acute; colu- 
mellar margin dilated and reflexed. NV. citrina, Linn. (xciii, 80). 
Moluccas. . 

BENSONIA, Pfeiffer, 1855. Not characterized. N. splendens, 
Hutton. 

MACROCHLAMYS, Benson, 1832. (Tanychlamys, Benson, 1834.) 
Limited by Semper to the species of Nanina, the shells of which 
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are depressed globose, pellucid or corneous, smooth and shining 
both on the upper and under surface. Two long tongue-shaped 
shell-lobes ; the left cervical lobe divided into two. N. specta- 
bilis, Pfr. 

EURYPUS, Semper, 1870. Foot with the back broad, not 
carinated. N. casca, Gould. Fiji Isles. 

ROTULARIA, Mirch, 1872. Uncharacterized. N. Reinhardi, 
Mirch. Nicobar Isles. 

GERONTIA, Hutton, 1883. Shell depressed, umbilicated, of about 
five gradually increasing whorls, aperture oblique, margin not 
reflected, thin. Animal heliciform; mantle rather posterior, 
included ; tail acute, with a mucous pore, but no papilla. Jaw 
smooth, striated. H. pantherina, Hutton. New Zealand. 
Differs from Patula in having a mucous pore. 

MEDYLA, Gray, 1855. (Otesia, H.and A. Adams, 1855.) Shell 
imperforate or scarcely rimate, depressed, thin; whorls few, 
rapidly increasing, the last rounded or carinate ; aperture large, 
angulately lunar; lip simple, acute. WN. tecta, Soul. 

AMPHIDOXA, Albers, 1850. Shell perforated, depressed, thin, 
pellucid ; ‘whorls convex, rapidly increasing; aperture very 
oblique, large, oval; peristome simple, its extremities connected 
byavery thincallus. N.marmorella, Pfr. 2sp. Juan Fernandez. 

Microcystis, Beck, 1837.. (Helicopsis, Beck, 1837. ? Platy- 
closter, Hasselt.) Shell small, subperforated, glabrous; aperture 
large, subvertical. N. Adamsi, Pfr. (xciii, 83). Pitcairn’s Isl. 

MrtcRocysTINA, Mirch. Shell polished, with a small notch at 
the pillar-lip. N. Rinki, Morch. Nicobar Is. 

SESSARA, Albers, 1860, Shell imperforate, depressly orbicular, 
costulate-striate above, angulate on the periphery ; base smooth, 
excavated ; aperture depressed, wide, toothed. WN. infrendens, 
Gould. Distinguished from other Nanine by the thickened colu- 
mellar lip and toothed aperture; mantle-lobes small. Jaw smooth, 
finely radiate-striate on the inner side, with an obtuse middle 
projection. 

THALASSIA, Albers, 1860. Shell imperforate or scarcely per- 
forate, conic-orbicular, thin, pellucid ; whorls five or six, slowly 
increasing, the last angulate or carinate, umbilical region im- 
pressed ; peristome simple, acute; columellar margin slightly 
reflexed. N. subrugata, Pfr. 

SOPHINA, Benson, 1859. Foot long, obliquely truncate at its 
posterior end, with a large gland and distinct horn-like append- 
age; mantle-lobes as large as in Helicarion. Shell with a callous 
columella, angulated at the basal margin, and with a more or less 
acute umbilical carina. N. Calias, Benson. 

HEMIPLECrA, Albers, 1850. Shell granulose or striated above, 
polished below; last whorl more or less angular or carinated 
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at the periphery. N. conoidalis, Ad. and Reeve (xciii, 84). 
Philippines. 

THAPSIA, Albers, 1860. Shell orbicularly depressed, thin, pel- 
lucid, undulately decussated, narrowly perforated ; whorls six, 
slowly increasing ; peristome simple, acute; columellar margin 
narrowly reflected. N. troglodytes, Morelet. 

Famity HELICID &. 

Shell spiral, usually thicker than in the Zonitidee, and mostly 
with reflected lip, the aperture edentulous or contracted by teeth. 

Animal capable of complete retraction within the shell; the 
jaw finely striate, or ribbed, sulcate or plicate; teeth, central 
tricuspid, laterals bicuspid or tricuspid with an obsolete internal 
cusp, marginals usually wider than high, short, with two or 
three small cusps (xiii, 59). 

HeEix, Linnaeus. 

Distr.—3400 sp. Universal. Fossil; Cretaceous—. Europe; 
Laramie—. U.S. 

Shell of variable form, smooth, rugose, striate, ribbed or 
tuberculate, sometimes pilose; orbicular convex, planorboid, 
trochiform, subturriculated, or short bulimiform (monstrosities 
sinistral, or with the whorls more or less uncoiled); aperture 
oblique, oval, or semilunar, with or without interior teeth on 
the margin or-parietal wall; lip simple or thickened internally or 
reflected ; umbilicus covered to widely open. 

No precise diagnosis can be given of a genus in which the 
characters of the shell vary so much as in Helix. Albers, Beck, 
Swainson, Ferussac, H. and A. Adams, etc., have proposed a 
great number of groups, the species of which possess usually the 
double value of similar characters coinciding with similar distri- 
bution. Thus the species of a subgenus or section of Helix 
very generally strongly suggest by their facies and territory 
their descent from a common ancestry. 

The number of species of Helix, although reduced by the 
elimination of the genera Nanina and Zonites, is still so large 
that a further separation would be very desirable; such groups 
as Patula, Sagda, etc., could be used in a generic sense with 
great advantage, provided conchologists would cease to apply 
to them the familiar designation Helix. 

sacDA, Beck, 1837. (Hpistylia, Swainson, 1840.) Shell not 
umbilicated, globosely conoidal; spire more or less elevated, 
with obtuse apex; eight or nine whorls, the last flattened at the 
base, excavated around the umbilical region, with internal 
revolving lamelle ; columella short, oblique, dilated at the base ; 
aperture obliquely semilunar; peristome simple. Jaw oxygna- 
thous. 13 sp. Jamaica. H. alligans, Ads. (xciil, 2). 
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Hyalosagda, Albers,1860. Shell scarcely perforated, depressed 
hyaline, thin ; whorls 5—7, the last excavated at the base; aper- 
ture obliquely lunar; peristome acute, columellar margin scarcely 
dilated, slightly reflexed. H. stmilis, Adams. Jamaica. 

PATULA, Held, 1837. (Eyryomphala, Beck, 1837. Delompha- 
lus, Agassiz, 1837. Euryomphala, Herm., 1846. Discus [part], 
Ads., 1855.) Shell perspectively umbilicated, discoidal or tur- 
binated, depressed, rugose or striated; whorls gradually enlarg- 
ing; aperture rounded, unarmed by teeth; lip simple, sharp. 
Jaw smooth or slightly striated, with a more or less marked 
median projection. 327 sp. Universal. 

Pyramidula, Fitz., 1833. H. rupestris, Drap. Europe. 
Patulastra, Pfeiffer, 1878. Uncharacterized. H. ampla, Pfr. 

Mexico. 
Discus, Fitz., 1833. H. perspectiva, Say. United States. H. 

rotundata, Mull. (xciii, 6). Hurope. 
Planogyra, Morse, 1864. Shell minute, perfectly flat above, 

umbilicus moderate; whorls very convex, the last one sharply 
ribbed. H. asteriscus, Morse (xciii, 7). United States. 

Gonyodiscus, Fitz., 1833. H. solaria, Menke. Europe. 
Acanthinula, Beck, 1846. (Zoogenites, Morse, 1864.) Shell 

perforated, globosely turbinated, with a brownish plicately 
ribbed or aculeate epidermis; whorls 4-5; aperture rounded ; 
peristome thin, somewhat expanded, its extremities approaching. 
H. harpa, Say (xciii, 99). H. aculeata, Mull. (xciv, 40). 8 sp. 
United States, West Indies, Europe. Buccal plate transversely 
and longitudinally striate, its edge slightly indented with a 
middle projection. Viviparous, containing embryos in various 
stages of development at the same time. 

Trichodiscus, Strebel and Pfeffer. Shell subdepressed, widely 
umbilicated, banded, beset with fine bristle-bearing warts ; peris- 
tome shortly reflected. H. coactiliata, Fer. Mexico. 

Thysanophora, Strebel and Pfeffer. Shell flat or conical, 
widely umbilicated, brown, with longitudinal plaits and rows of 
epidermal fringes; aperture simple. H. impura, Pfr. Mexico. 

Lyra, Shuttlew. Shell with revolving lines. Canaries. 
Patulopsis, Strebel and Pfeffer. Shell nearly flat, keeled, 

ribbed, with wide umbilicus. H. carinata, S.and P. Mexico. 
Pseudohyalina, Morse, 1864. (Chanomphalus, Strebel and 

Pfeffer.) Distinguished from Patula by the minute size and 
more moderate umbilicus. P. minuscula, Say, etc. United 
States, Mexico, ete. 

Anguispira, Morse, 1864. Shell large, depressed turbinate, 
banded or striped; umbilicus moderate. P. allernata, Say 
(xciii, 8). United States. 

Stephanoda, Albers, 1860. Shell widely umbilicated, thin, 
depressed, plane above, convex below, with 5-7 close volutions, 
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and impressed sutures; last whorl narrow, not descending in 
front; aperture slightly oblique, rounded-lunate; peristome 
simple, acute, margins joined. H. dissimilis, Orb. South 
America. 

Macrocycloides, Martens, 1867. Shell depressed, almost 
planorboid, shining, striate, hyaline, base slightly excavated, 
showing all the whorls; peristome acute, the margins slightly 
approaching. HH. obscurata, Ad. and Reeve. 3sp. East Indies. 

Pitys, Beck, 1837. (Endodonta, Albers, 1850.) Shell small 
or minute, corneous, frequently with longitudinal brown bands, 
umbilicated or rarely subperforated; conical, orbicular, depressed 
or discoidal; aperture lunar, angular, very rarely rounded, with 
lamellar teeth upon the interior or parietal walls, or both ; peris- 
tome simple, sharp. 56 sp. Polynesia. H. lamellosa, Fer. 
H. contorta, Fer. (xciv, 11). Sandwich Islands. 

Libera, Garrett, 1881. Shell small, widely umbilicated, umbil- 
icus (in adults) strongly constricted, so as to form a cavernous 
or pouch-like cavity; whorls 7—9, costulate or striate, last one 
angulate or carinate, rarely rounded ; peristome simple; parietal 
region with one or two, and the palate with two or three internal 
Jamine ; columella emarginate and furnished with a spiral fold. 
Polynesia. H. fratercula, Pease. Remarkable for their singular 
habit of ovipositing into their cavernous umbilicus—the con- 
striction. of which does not occur until the last two whorls are 
completed. Sometimes a temporary shelly plate retains the eggs 
or young within the umbilicus. 

Laoma, Gray, 1849. Shell turreted, conical, scarcely per- 
forated, smooth, pellucid, shining; whorls seven, flattened, the last 
carinated, base plane; aperture square depressed, lamellate ; lip 
simple. H. leimonias, Gray. 2 sp. 

Charopa, Albers, 1860. Shell thin, depressed, rarely conical, 
umbilicated, with transverse ribs, sparsely bristly ; whorls 4-54, 
the last not deflected in front ; aperture slightly oblique, lunately 
rounded; peristome simple, margins joined. H. coma, Gray 
(xciv, 12); New Zealand. 48 sp.; Australasia. 

Trochomorpha, Albers, 1850. (Geotrochus, Van Hasselt.) 
Shell umbilicated or subperforated, trochiform, the apex more 
or less obtuse; whorls somewhat flattened, the last with a 
earinated periphery; aperture depressed, oblique ; peristome 
simple; columellar lip rarely thickened or dentate. 165 sp. 
India, East Indies, Polynesia. 

Nigritella, Albers, 1860. Depressed trochiform, umbilicated, 
striate, shining, dark brown or blackish; whorls 7-8, the last 
plane or excavated beneath; aperture depressed, oblique, semi- 
oval or elliptical; peristome simple, thickened, outer margin 
flexuous, columellar margin callous. H. nigritella, Fer. #4. 
Pagodula, Pfr. (xciii, 4). 
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Thysanota, Albers, 1860. Narrowly umbilicate, trochiform, 
thin; whorls 74, scarcely convex, base carinated, with rigid 
hairs; aperture angularly lunar; lip simple, acute ; columellar 
margin slightly expanded. H. Guerini, Pfr. 5 sp. India. 

Kaliella, Blanford, 1863. Uncharacterized. H. Barrak- 
porensis, Pfr. 3sp India. 

Videna, H. and A. Adams, 1852. (Discus, Albers, 1850.) 
Shell widely umbilicated, thin, discoidal, carinated at the 
periphery, flat or somewhat elevated above, convex below ; aper- 
ture subtriangular; peristome simple, sharp or slightly thickened. 
75 sp. Mostly Polynesian and Australasian. H. acutimargo, 
Pfr. Philippines (xciii, 5). 

Sitala, A. Ad., 1856. (Conulema, Stoliczka.) Shell conoid, 
thin, consisting of many whorls, usually spirally ribbed or 
striated; base convex, narrowly or indistinctly umbilicated ; 
margin of aperture thin, not expanded, outer margin simple. 
Animal narrow, long; gland at the end of the foot, beneath a 
distinct horn; two shell-lobes and two dorsal lobes on the 
mantle, all of them small and with no separately produced 
appendages; jaw thin, smooth, indistinctly concentrically 
striated in the middle. 7 sp. Southern Asia. H. aittegia, 
Benson. 

GLYPTOSTOMA, Bland and Binney, 1873. Shell widely umbili- 
cated, depressed, with wrinkle-like striz, solid; whorls six, the 
last depressed globose, not reflected at the aperture ; aperture 
oblique, subcireular ; peristome simple, acute, thickened within, 
its extremities approaching; columellar lip scarcely reflected. 
Jaw imbricated; no mucous pore, The animal a true Helix, 
although the shell has some resemblance to the Zonitidee. Z. 
Newberryanus, Binney (xciv, 14). California. , 

PHRIXGNATHUS, Hutton, 1883. Shell conical or turbinated, of 
five or six gradually increasing whorls; peristome thin, not 
reflected. Animal heliciform; mantle subcentral, reflected 
anteriorly over the shell; foot without locomotive disk, rounded 
posteriorly, without mucous gland. Jaw papillate, imbricately 
folded; teeth quadrate, the laterals bicuspid. H. marginata, 
Hutton. N. Zealand. 

caracoLus, Montfort, 1810. (Discodoma, Swn., 1840, Ser- 
pentulus, Klein, Adams, 1855.) Shell solid, orbicularly de- 
pressed, carinated, flattened at base, umbilicated or imperforate ; 
last whorl deflected at the aperture; aperture oblong, subangular, 
peristome thickened, reflected, widened below the columella, 
which extends to or covers the umbilicus. H. caracolla, Ver. 
(i, 16, sealariform). 16 sp. West Indies. 

Polydontes, Montfort, 1810. Imperforate, globosely depressed, 
or conoidally globose, solid, striate; spire hardly elevated, con- 
oidal, apex obtuse; whorls 5-54, slightly convex ; the last large, 
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angulate, slightly descending in front; columella inclining, wide; 
aperture truncately ovate; peristome thickened, sometimes cal- 
lously tuberculated, shortly reflected, patulous, basal margin 
eallously dilated. H. imperator, Montf. (xevi, 84). 5sp. Cuba, 
Porto Rico. 

Dentellaria, Schum.,1817. (Lucidula, Cyclodoma, Swn., 1840.) 
Shell imperforate, very rarely umbilicated, solid, depressed or 
conical globose; spire obtuse; last whorl deflected in front, 
mostly angular at the periphery; aperture oblique or subhori- 
zontal, transverse; peristome thick, dentate or tuberculate within, 
its extremities joined by a heavy parietal callus. H. Josephine, 
Fer. (xev, 72). 18 sp. West Indies, South America. 

Pleurodonta, Fischer, 1807. (Caprinus, Montf., 1810. Lyros- 
toma, Morch, 1852. Lucernella, Swn., 1840.) Shell orbicular, 
conoidal or lenticular, imperforate, or umbilicus covered ; whorls 
five or six, flattened, the last carinated or angulated; aperture 
elliptical, oblique, nearly horizontal; peristome thick, subtrape- 
zoidal, the extremities joined by a thickened callus, lower lip 
dilated, reflected, dentate within, with opposite exterior pits. H. 
lucerna, Muller. H. soror, Fer. (xcvi, 85’). 35 sp. Jamaica. 

Labyrinthus, Beck, 1837. (Lyrostoma, Swn., 1840.) Shell 
umbilicated, depressed orbicular, convex above and below; 
whorls five or six, the last carinated, depressed at the aperture ; 
aperture nearly horizontal, auricular, grimacing, lamellated and 
dentate within; peristome thick, reflected, the extremities 
approaching, and continued subparallel into the umbilicus. H. 
labyrinthus, Chemn. (xevi, 86). 22 sp. Central and South 
America, 

Cepolis, Montfort, 1810. Shell umbilicated or partly covered, 
globosely depressed; whorls 45-5, the last suddenly deflected 
at the aperture, gibbous, scrobiculate or suleate, tuberculate or 
plicately callous within; aperture elongate-lunate, peristome 
more or less expanded, the basal margin dilated, reflected, dentate 
or callous. H.cepa,Mull. 9sp. Hayti, Porto Rico, Nicaragua, 
Java, China. 

Isomeria, Albers, 1850. Shell umbilicated, depressed orbic- 
ular; last whorl obtusely angulated on the periphery, rounded 
in front, deviating near the aperture, ventricose at base, and 
contracted around the umbilicus; aperture oblique, semioval, 
with two interior teeth, one at the periphery, the other upon the 
opposite parietal wall; peristome thickened, reflected. HH. oreas, 
Koch (xevi, 87). 23 sp. Northern South America. 

soLARopsIs, Beck, 1837. (Solarium, Spix, 1827. Ophiodermis, 
Agassiz, 1837.) Shell umbilicated, orbicularly depressed, 
flattened, conical above, convex below; last whorl obtusely cari- 
nated and peculiarly constricted at the periphery; aperture 
obliquely semilunar; peristome labiate, reflected ; columellar lip 
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dilated. Jaw oxygnathous. H. pellis-serpentis, Chemn. (xevi, 
93). 26 sp. South America. 

Psadara, Miller. Smaller and thinner, hairy, not keeled. 6 
sp. So. America. 

GonostoMA, Held, 1837. (Anchistoma, Kobelt, 1871.) Shell 
umbilicated, orbicularly depressed, with close volutions, often 
with fugacious hairs; whorls 5-7, slowly increasing, the last 
angulate or acutely carinate above; aperture oblique, narrowly 
lunar, often sinuate; peristome labiate, reflected, sometimes 
callous; parietal wall unarmed. Jaw odontognathous. 

Drepanostoma, Porro, 1836. Shell discoidal, planorbiform, 
the last whorl nearly covering the previous ones, so that the 
axis is concave above and below; profoundly umbilicated ; aper- 
ture subvertical; the outer lip reflected. H. nautiliformis, Porro 
(xeiv, 19, 20). Italy. ‘ 

Trigonostoma, Fitz., 1833. (Helicodonta, Risso, 1826. Vortex, 
Beck, 1837. Euphemia, Leach, 1846.) Typical group. H. holo- 
sericea, Studer (xciv, 21). 5 sp. Europe. 

Caracolina, Ehr., 1831. (Caracollina, Beck, 1837.) _H. len- 
ticula, Fer. (xciv, 22). 25 sp. Mediterranean region, Madeira, ete. 

Sculptaria, Pfeiffer,1855. Uncharacterized. H. sculpturata, 
Gray. 2sp. W. Africa. 

Ophiogyra, Albers, 1850. Shell discoidal, many-whorled, 
plane above, concave below, showing all the whorls on either 
side; aperture very oblique, rounded; peristome slightly reflected, 
its extremities connected by a parietal callus. 

Polygyratia, Gray, 1847. H. polygyrata, Born (xciv, 23). 
Brazil. 

Systrophia, Pfeiffer, 1855. 15 sp. Central and South America. 
Hi. helicycloides, Orb. 

CORILLA, Adams, 1855. (Atopa [part], Albers.) Often sinis- 
tral, widely umbilicated, discoidal, plane above, convex at base ; 
last whorl compressed at the side, anteriorly deflected ; peristome 
thickened, reflected, the margins joined by an elevated callns 
emitting a strong re-entering lamina. H. Rivolii, Desh. (xciv, 
24). 8sp. India, ete. 

Stegodera, Martens, 1876. Shell like Corilla, but without 
parietal plica. H. angusticollis, Martens. China. 

Ptectopylis, Benson, 1860. Shell usually sinistral, subdiscoidal, 
widely umbilicated; parietal wall with a horizontal plica or 
ridge; several ridges within the aperture at irregular intervals, 
the first of them more or less remote. H. letophis, Benson (xciv, 
25). 24 sp. India, Burmah. 

#oista, Albers, 1850. Shell widely and profoundly umbili- 
cated ; spire depressed conic; whorls slowly enlarging, the last 
well rounded; aperture small, oblique, subcircular; peristome 
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sublabiate, reflected, its extremities approaching. 6 sp. E. Asia. 
Hi. oculus, Pfr. 

POLYGYRA, Say, 1817. Shell planorboid, many-whorled, whorls 
narrow, ribbed above, periphery angulate; aperture small, 
trigonal, with a V-shaped parietal tooth, joined by a raised callus 
to the extremities of the lip, but no lip-teeth; below plane, 
showing several whorls, with a narrow umbilicus; horn-color. 
H. septemvolva, Say (xciv, 26, 27). 22 sp. Southern United 
States, Mexico, West Indies, So. America. 

Dedalochila, Beck, 1837. Shell small, depressed, ribbed- 
striate, periphery angulate, below convex, showing more than 
one, sometimes two whorls, with a minute central perforation ; 
lip auricular, with internal teeth, marked externally by scrobicu- 
lations ; parietal wall with a V-shaped tooth, callously joined to 
the extremities of the lip. H. auriculata, Say (xciv, 28, 29). 
22 sp. Southern United States, Mexico, W. Indies, ete. 

Polygyrella, Bland. (Adelodonta, Ancey.) Shell discoidal, 
ribbed above; two rows of three teeth within the last whorl; 
peristome thickened, simple, margins joined by a pliciform 
elevated triangular plate. H. polygyrella, Bland (xciv, 30, 31). 
Washington Terr., U.S. 

Ammonitella, Cooper. Each whorl largely enclosed by its 
successor, so that the spire forms a crateriform depression ; 
aperture vertically narrow ; peristome obtuse, thickened ; umbil- 
icus large. A. Yatesii, Cooper (xciv, 32,33). California. 

STENOTREMA, Raf., 1819. (Stenostoma, Raf.,1831.) Shell small, 
often hirsute; aperture narrowly transverse, basal, extending 
from the periphery to the axis of the shell; parietal wall with a 
long lamellar tooth, lip broad, with generally a notch in the 
centre. Within the aperture, and near the axis, may be seen an 
accessory column or pillar, probably assisting the animal in 
retiring within its shell. HH. hirsuta, Say (xciv, 34). 10 sp. 
United States, mostly east of the Rocky Mountains. 

TRIODOPSIS, Raf., 1819. Shell globosely depressed, umbilicate ; 
aperture trilobate, caused by denticles on the superior and 
inferior parts of the lip and on the parietal wall. H. tridentata, 
Say (xciv, 35). 8 sp. United States. 

Xolotrema, Raf.,1819. Shell turbinate or depressed, frequently 
angulate or carinate on the periphery; base convex, imperforate ; 
aperture trigonal; lip with a long lamellar tooth at the base, and 
frequently a small superior tooth; parietal wall with a large 
curved lamellar parietal tooth. H. palliata, Say (xciv,36). 3 sp. 
United States. 

Tsognomostoma, Fitz., 1833. (Helicodonta, Moquin-Tandon, 
1855.) Shell small, globosely depressed, umbilicus covered by 
the extremity of the lip; aperture tridentate, the two lip-teeth 
small, the parietal tooth larger, blade-shaped. Horn-color, fre- 
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quently hirsute. H. personata, Lam. (xciv, 37). 4 sp. United 
States, Europe. 

MESODON, Kaf., 1831. (Patera, Albers, 1850.) Shell umbili- 
cated or imperforate, depressed globose, striate or costulate ; 
last whorl deflected near the aperture ; peristome reflected, white ; 
parietal wall usually obliquely dentate. Shell usually corneous, 
without bands. MM. albolabris, Say (xciv, 38. H. multilineata, 
Say, has revolving brown bands, which sometimes coalesce into 
a uniform brown. 20 sp. United States. 

Ulostoma, Albers, 1850. Shell large, umbilicated, globosely 
depressed ; aperture semicircular; lip reflected, tuberculately 
toothed at the base ; sometimes with also a small parietal tooth. 
H. profunda, Say (xciv, 39). 2sp. United States. 

STROBILA, Morse, 1864. Shell minute, umbilicated, globosely 
conic or depressed, obliquely and coarsely striated, smoother 
below ; whorls 5-6, the last globose ; aperture lunately rounded, 
peristome thickened and reflected ; the parietal wall and base of 
last whorl each with two or more revolving lamelle. Animal 
with thick, bulbous tentacles, and large eyes. H. labyrinthica, 
Say (xciv, 18’. 4 sp. United States, Mexico, West Indies. 

THELIDOMUS, Swainson, 1840. Shell imperforate or very rarely 
umbilicated, solid, globosely depressed; spire short, obtuse ; 
whorls four or five, the last contracted and deflected at the 
aperture, gibbous, obtusely angular on the periphery ; aperture 
transversely oval; peristome very thick, reflected, the extremi- 
ties connected by a wide callus, basal portion of lip often 
callously tuberculate or denticulate within. 21 sp. West Indies. 
Hi. ( Pachystoma) Guantanamensis, Poey (xcvi, 77). 

Letocheila, Albers, 1850. (Leiostoma, Swainson, 1840.) Shell 
imperforate, subglobular, rather solid; spire short, obtuse, whorls 
three-and-a-half, the last very large, ventricose; aperture large, 
obliquely rounded ; columella arcuated, widely callous; lip cal- 
lously thickened. A. Jamaicensis, Chemn. (xevi, 78). Jamaica. 

Pachystoma, Albers, 1850. (Otala, Mirch, 1852.) Imperforate, 
very rarely narrowly umbilicate, solid, depressly globose; spire 
short, obtuse ; whorls 4-5, the last protracted at the aperture, 
gibbous; sometimes obtusely angulated; peristome thick, the 
margins callously connected, base callous or denticulate. H. 
auricoma, Fer. Mostly Cuban. 

Eurycratera, Beck, 1837. (Parthena, Albers, 1850, part.) 
Shell umbilicated or imperforate, rather thin, ventricose, obliquely 
oval; whorls few, very rapidly increasing, the last greatly de- 
veloped ; aperture oblong, oblique; peristome simple or slightly 
expanded below, the lips united by a thin callus; columellar lip 
narrowly reflected. H. obliterata, Fer.:xevi, 81). 20sp. Hayti. 

Coryda, Albers, 1850. Shell imperforate, globosely conic or 
depressed ; whorls five and a half, the last anteriorly deflected, 
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and excavated around the columella; aperture obliquely oval ; 
peristome thickened within; columella much dilated and 
appressed. H. alauda, Fer. Cuba. 

Histrio, Pfeiffer, 1854. Uncharacterized. H. Dennisoni, Pfr. 
Cuba. 

Jeanneretia, Pfeiffer, 1877. Uncharacterized. H. Parraiana, 
d’Orb. Tsp. Cuba, Porto Rico. 

Dialeuca, Albers. Imperforate, turbinately globose; five 
whorls, the last obtusely angulate ; aperture obliquely rounded ; 
peristome simple, sharp; columella intrant, oblique, wide, flat- 
tened above. H. nemoraloides, C. B. Ad. (xev, 65). Jamaica. 

oxycHona, Morch,1852. Imperforated,trochiform; last whorl 
carinated with flattened base; peristome simple, shar p, outer lip 
inflected in the middle, columellar lip thickened. H. bifasciata, 
Burrow (xey, 74). Brazil. 

POLYMITA, Beck, 1837. (Phzedra [pt.], Albers, 1850.) Shell im- 
perforate or perforated, globular, shining ; spire small and short ; 
whorls four or five, the “last very large “and rounded ; aperture 
rounded; peristome simple, obtuse, the extremities joined by a 
transparent callus; columella oblique, widely dilated above. . 
picta, Born (xevi, 80); Cuba. 5sp. Cuba. 

Cysticopsis, Mérch, 1852. (VParthena, Albers, 1850, partim.) 
Shell imperforate, globose, shining ; whorls convex, the last ven- 
tricose; aperture large, rounded; columella short, vertical, a 
little dilated above; peristome simple. H. Cubensis, Pfeiffer. 
(xciv, 17). 20 sp. West Indies. 

Praticola, Strebel and Pfeffer. Shell globular, irregularly 
plaited, aperture expanded, thickened internally, concealing a 
part of the narrow umbilicus. Mexico. H.griseola, Pfr.,and H. 
Berlandiertana, Moric., are examples. 

Pelia, Albers, 1860. Shell imperforate, depressed, lenticular, 
thin, with concentric lineated lines, acutely carinate ; whorls five, 
slightly convex, the last with convex base, impressed in the 
middle; aperture subrhombic; peristome simple, acute. H. 
spirulata, Pfeiffer. Central America. 

Plagioptychia, Pfr., 1855. Umbilicus narrow or covered, 
depressed suborbicular, thin, small, spire scarcely elevated, 
obtuse; whorls four -and-a- half, the last suddenly deflected and 
constricted at the aperture ; aperture subhorizontal, elongate- 
lunate; peristome thin, margins approaching, the basal with a 
dentiform plica. #. loaodon, Pfr... (xcv,..10,.. 79 sp.) Haytr 
Bahamas, ete. 

Hemitrochus, Swainson, 1840. (Phedra [pt.], Albers, 1850.) 
Shell imperforate or perforate, globose, shining, spire short, 
whorls 4-5, the last large, deflected at the aperture; aperture 
contracted, subvertical, rounded - lunate; peristome simple, 
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obtuse, margin callous, labiate within. H. varians, Menke 
(xevi, 79). 21 sp. West Indies, Bahamas. 

Leptoloma, Albers,1860. (Dialeuca, Pfr.,1855.) Imperforated, 
depressly turbinate, base planulate ; whoris five, the last obtusely 
angulate; aperture obliquely lunar; peristome acute, shortly 
expanded ; columeliar entering, dilated above, oblique. H. fusco- 
cincta, Ads. (xev, 64). ll sp. Jamaica, Cuba, Central America. 

LEUcOcHROA, Beck, 1837. (Solarium, Schum.,1817. Calcarina, 
Mogquin-Tandon, 1848. Iberus, H. and A. Adams [part], 1855.) 
Shell openly or narrowly umbilicated, globose or depressly 
globose, solid, cretaceous; whorls about five, the upper ones 
carinate, the last slightly descending in front ; aperture lunately 
rounded ; peristome simple, labiate or thickened within, margins 
joined by a thin callus; columella callously dilated, narrowing 
the umbilicus in the adult. ZL. candidissima, Drap. (xciii, 3). 
17 sp. Mediterranean region. 

HELICELLA, Fer., 1819. Shell generally umbilicated ; peristome 
simple or labiate within, rarely dentate. Jaw odontognathous 
or aulacognathous. Distribution universal. H. ericelorum, 
Mull. (xev, 48 . 

Hygromia, Risso, 1826. (Helicella, Fitz., 1833. Bradybena, 
Beck, 1837.) Shell umbilicated or perforated, globosely de- 
pressed, corneous, sometimes hirsute; peristome sharp, labiate 
within, slightly reflected at the base. 200 sp. Universal; 
largely European. #H. hispida, Mull. (xciv, 44). 

Hispidella, Lowe, 1852. H. nubigena, Lowe. Canary Islands. 
Ciliella, Mousson, 1872. H. leprosa, Shutt. 2sp. Canary 

Islands. ; 
Xerophila, Held, 1837. (Oxychilus, Fitz., 1833. Theba, 

Risso, 1826.) Shell perforated or umbilicated, turbinate, or 
globosely depressed, rarely conic-orbicular, calcareous with cor- 
neous apex, shining; whorls five or six, gradually enlarging ; 
aperture subcircular; peristome simple, labiate within. 200 sp. 
H. ericetorum, Mull. 

Euparypha, Hartmann, 1840. Shell perforate, depressly 
globose, horny calcareous, filleted ; whorls five, the upper ones 
flattened, carinate, the last inflated; aperture lunar, labiate 
within, columellar margin reflected. H. Pisana, Mull. (xciv, 46). 
Mostly European. 

Heliomanes, Fer.,1819. Shell globose. Mediterranean region. 
H. variabilis, Diap. 

Pseudoxerophila, Westerlund. Shell with fine spiral striz 
and rows of punctiform impressions. H. instabilis, Ziegler, ete. 

Monilearia, Mousson, 1872. 11 sp. Canary Islands. #. 
phalerata, Webb and Bertholet. 

Lemniscia, Lowe, 1854. H. Michaudi, Desh. Porto Sancto. 
Jacosta, Gray, 1821. (Crenea [pt.], Albers, 1850.) Shell 
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carinate. 28 sp. Mediterranean region. H. filimargo, Ziegler 
(xciv, 47). 

Xeroleuca, Kobelt, 1877. Shell peculiarly sculptured; without 
markings. 4 sp. Northern Africa. H. Mograbina, Mor. 

Helicopsis, Fitz., 1833. (Candidula, Kobelt, 1871.) 40 sp. 
Mostly Europe and Syria. H. striata, Drap. 

Turricula, Beck, 1837. (Obelus, Hartmann, 1840. Crenea 
[pt.], Albers, 1850.) Shell conical, perforate or umbilicate, 
usually costulate, last whorl more or less angulated at the 
periphery. H. pyramidata, Drap. (xevi,49). 38 sp. 8. Europe, 
N. Africa, Syria, ete. 

Cochlicella, Risso, 1826. (Elisma, Leach, 1840. Longeva, 
Muhlf.) Shell narrowly perforate, turreted-conical, white, 
fasciate: whorls 6-9, the last usually subangulate; aperture 
rounded-oval; peristome simple, acute, the margins approaching. 
H. acuta. Mill. 9 sp. Southern Europe, ete. 

OCHTHEPHILA, Beck, 1837. Shell umbilicated or perforated, 
trochiform or subdiscoidal, striate, ribbed or granulate; whorls 
4-8, the last carinated or angulated, deflected near the aper- 
ture; aperture circular or subcircular; peristome continuous, 
the extremities joined by a ridged callus, more or less thickened, 
a little reflected. 23 sp. Canary Islands, Madeira. . 

Hystricella, Lowe, 1854. Shell conuloid or trochiform. H. 
bicarinata, Lowe (xev, 50). Madeira. 

Geomitra, Swains., 1840. (Coronaria, Lowe, 1854.) Shell 
mammillate. H. coronata, Desh. 

Heterostoma, Hartmann, 1844. (Spirorbula, Lowe, 1854.) 
Shell planorbiform. H. paupercula, Lowe. 

Trus, Lowe, 1854. (Placentula, Pfr., 1855.) Shell turbinately 
depressed. H. depauperata, Lowe. 

Placentula, Lowe, 1854. Shell discoidally depressed. #H. 
Maderensis, Wood. 

Actinella, Lowe, 1854. (Rimula, Lowe, 1854. Caseolus, 
Lowe, 1854.) Shell narrowly umbilicated or subperforated, 
globosely Gepressed ; the last whorl more or less carinated or 
angulated, slightly deflected in front; aperture oblique; peris- 
tome simple, plaited within; lip reflected at the base, its extrem- 
ities more or less approaching and connected by a callus. 18 sp. 
Madeira. H. compacta, Lowe. 

Tectula, Lowe, 1854. Shell umbilicate or narrowly perforate, 
depressed pyramidal, scabrously granulate; last whorl carinate ; 
peristome simple, callously labiate within, the approximating 
margins joined by a thin callus. H. Bulweri, Wood. 3 sp. 
Madeira. 

Craspedaria, Lowe, 1854. Shell with revolving ribs. HH. del- 
phinula, Lowe. 2sp. Madeira. 
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Discula, Lowe, 1854. Shell like Tectula, but depressed. #H. 
polymorpha, Lowe. 20sp. Madeira. 

Callina, Lowe, 1854. H. rotula, Lowe. Porto Sancto. 
PLECTOTROPIS, Albers, 1860. (Thea, Albers, 1850.) Shell 

openly and profoundly umbilicate ; lenticular, thin, diaphanous, 
carinate; whorls six-and-a-half, slowly increasing, the last not 
descending; carina acute, compressed, crenulate; aperture 
securiform or subrhomboidal; upper margin of peristome thin, 
somewhat expanded, basal margin scarcely dilated, shortly 
reflected. 38 sp. Eastern Asia, Australia. H. elegantissima, 
Pien(xev,;51): 

VALLONIA, Risso, 1826. (Circinaria, Beck, 1837. Lucena, 
Moquin-Tandon, 1855. Corneola, Held, 1837. Chilostoma, 
Fitz., 1833. Glaphyra, Albers, 1850. Amplexus, Brown, 1827. 
Zurama, Leach, 1820.) Shell somewhat depressed, diaphanous, 
umbilicated ; whorls three or four, rounded; aperture oblique, 
subcircular; peristome with white reflected lip, its extremities 
joined by a parietal callus. Species all minute, H. pulchella, 
Muller (xciv, 41, 42), inhabits the northern regions of both 
hemispheres, and is a common shell throughout the northern 
United States and British America; unlike the essentially 
American forms it seems to prefer open gardens to damp wood- 
lands, thus betraying its European origin. H. pulchella, Mull. 
4 sp. Europe, United States, Australia. 

PETASIA, Beck, 1837. (Trochiscus, Held, 1837. Perforatella, 
Schluter, 1838. Dibothrion, Pfr., 1855.) Shell thin, narrowly 
perforated, turbinately globose, closely wound; whorls 6-8, the 
last not deflected ; aperture obliquely lunate; peristome labiate 
within, patulous or subreflected, basal margin dentate. H. bidens, 
Chemn. (xciv, 43). 2sp. Europe, Siberia. 

FRUTICICOLA, Held, 1837. (Helicella, Stabile, 1864.) Shell 
umbilicate or perforate, depressly globose, sometimes hairy ; 
whorls 5-6, somewhat convex ; aperture widely lunar or lunately 
rounded ; peristome acute, slightly expanded, labiate within, 
basal margin reflected. H. fruticum, Miill. 

Monacha, Hartmann, 1840. Shell conical, perforate ; peristome 
labiate and reflected. H. incarnata, Mull. 

Nummulina, Kobelt, 1871. H.nummus, Ehrenberg (xciv, 45). 
5 sp. Syria, ete. 

Carthusiana, Kobelt, 1871. (Teba, Strobel, 1850. Theba, 
Stabile, 1864.) HH. carthusiana, Mull. European. 

Zenobia, Gray, 1821. Shell conoidal, perforate, peristome 
simple. H. cinctella, Drap. European. 

Trichia, Hartmann, 1840. (Petasina, Morch, 1852.) Shell 
depressed, closely whorled, usually pilose; columellar margin 
callous. H. villosa, Drap. Mostly European. 

CAMANA, Albers, 1850. Umbilicated, sinistral, turbinated 
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or globosely depressed ; whorls 4—7, the last anteriorly deflected, 
somewhat angular usually, convex at base, compressed around 
the umbilicus; aperture elliptical-rounded ; peristome more or 
less thickened, reflected, its extremities approaching. #H. cica- 
tricosa, Mull. (xcvi, 95). Tsp. China, Japan. 

AcusTA, Albers, 1860. Shell umbilicate, thin, globose, closely 
striated, shining; last whorl large, rounded; spire subconical, 
aperture scarcely oblique, lunately rounded ; peristome simple, 
acute; columellar margin dilated, reflected. 11 sp. China, 
Japan. H. ravida, Benson. 

SATSUMA, Adams, 1868. Shell globosely conoidal, perforate ; 
lip reflected, the lower portion and base of shell plane. H. Lar- 
gilliertt, Phil. 6 sp. Japan. 

TRACHIA, Albers, 1860. Shell umbilicate, depressed, thin, 
roughened by minute granules; spire scarcely elevated ; whorls 
four, somewhat flattened, the last deflected at the aperture and 
constricted in front; aperture obliquely subcircular; peristome 
thin, expanded, margins approximating, joined by a thin callus. 
H. asperella, Pfr. 22 sp. India, East Indies. 

ANGASELLA, Adams, 1863. H. cyrtopleura, Pfeiffer. 3 sp. 
Australia. 

EURYSTOMA, Albers, 1850. Shell narrowly umbilicated, glo- 
bosely depressed, calcareous; whorls five, the iast convex at base, 
deflected near the aperture; aperture oval, contracted by the 
last whorl; peristome lipped, wide, its extremities approaching 
and joined by a callus; columellar lip straight within, dilated, 
nearly touching the umbilicus. H. vittata, Mull. (xev, 58). 
Ceylon. 

pHasis, Albers, 1850. Shell umbilicated, thin, depressed, 
convex at the base, spire a little elevated ; whorls four, rapidly 
increasing; aperture vertical, oval; peristome simple, sharp; 
columellar lip dilated, reflected. H. Menkeana, Pfr. Cape 
of Good Hope. 

cooHLEA, H.and A. Adams, 1855. Shell more or less globular, 
solid, colored; usually banded; peristome thickened or reflected ; 
aperture rarely dentate. H. aspersa, Mull. 

Odontura, Crosse and Fischer. Shell narrowly umbilicate, 
depressed globular, granulate or hairy ; peristome reflected. Jaw 
with numerous longitudinal ribs and close transverse striz ; 
hinder part of foot with a median serrated keel. H. Ghiesbreghtt, 
Nyst. (xev, 52). Mexico. 

Lysinoé, H.and A. Adams, 1855. (Aglaja, Albers, 1860.) Shell 
umbilicate, orbicularly convex, banded; whorls 45-6, the last 
deeply deflected in front ; aperture broad-lunate, oblique; peris- 
tome thickened, expansively reflected, white, the margins ap- 
proaching ; that of the columella partially covering the umbilicus. 
H, fidelis, Gray (xev, 53). 36 sp. Oregon to Peru. 
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Epiphragmophora, Strobel. Shell umbilicate, fusco-calcareous, 
peristome expanded nearly circular; asolid caleareous epiphragm. 
Jaw four-ribbed, crenate. 2sp. Argentine Republic. H. Cuyana, 
Strobel. 

ELurycampta, Albers, 1860. Shell perforate, orbicularly convex ; 
obliquely rugose-striate ; brownish red, often handed : whorls 44 as 
the last descending; aperture ovate ; peristome white -expanded- 
reflected, margins approaching. H. Bonplandi, Lam. 1 Sp: 
Cuba, Argentine Republic. 

Leptarionta, Crosseand Fischer. Intermediate between Arionta 
and Fruticicola ; shell colored as in the former, but thin and trans- 
lucent as in the latter. H. bicincta. Pfr. Mexico. 

Micrarionta, Ancey. Shell smaller, subangulate at the per- 
iphery ; lip thicker, its extremities approaching, and callously 
connected, impinging on the SSR so st H. facta, Newcomb. 
Sta. Barbara Isl., Cal. 

Arionta, Leach, 1820. Shell Her foritell, turbinately globose, 
thin ; whorls six, convex; peristome lipped ; columellar lip dilated 
near the umbilicus. H. arbustorum, Linn. (xev, 56). Europe. 
H. Californiensis, Lea (xev, 57). California. Different as are 
the habitats of these two groups of species, the shells are suffi- 
ciently related to justify placing them together in a subgenus. 
Curiously, they are geographically separated by the whole 
United States east of the Rocky Mountains, which does not 
contain a single species referable here. 

Campylexa, Beck, 1837. (Ilelicigona, Risso, 1826. Corneola, 
Moquin-Tandon, 1855. Cingulifera, Held, 1837.) Shell umbili- 
cated, planospiral, orbicularly depressed, more or less solid, 
glabrous or hirsute; 45-6 whorls, the last deflected near the 
aperture ; aperture oval or subcircular; peristome lipped, more 
or less thickened, its extremities approaching and joined by a 
callus; columellar lip dilated, reflected at the base, very rarely 
touching the umbilicus. 100sp. Mostly Mediterranean region. 

Xerocampylexa, Kobelt, 1871. H. Carascalensis, Fer. 
Fruticocampylexa, Kobelt, 1871. H. Ravergiensis, Fer. 
Eucampylea, Pfeiffer, 1878. (Cingulifera, Held, 1837. Cor- 

neola, Held, 1837. Chilostoma, Moquin-Tandon, 1855.) Typical 
group. H. Pouzolzi, Payr. (xev, 54). 

Tacheocampylza, Pfeiffer, 1877. H. Raspailii, Payr. 
Elona, Adams, 1855. (Sterna, Albers, 1850.) Shell plan- 

orboid, flattened above, spire involute, apex immersed ; peristome 
labiate within. H. Quimperiana, Fer. 

Chilotrema, Leach, 1820. (Latomus, Fitz.,1833. Lenticula, 
Held,1837. Vortex, Moquin-Tandon, 1855.) Shell umbilicated. 
lenticular , strongly carinated ; five whorls, the last deflected near 
the aperture ; aperture basal, horizontal, ‘ov al; the reflected lip 
continuous, angular. C. lapicida, Linn. (xev, 5D). Europe. 

4 
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Eremina, Pfr., 1855. (Erinna, Moérch, 1865. Eremophila, 

Kobelt, 1871.) Shell depressed globose, sharply striate, creta- 
ceous, base convex. H. desertorum, Fursk. (xev, 59). 5 sp. 
Egypt. 

Tachea, Leach, 1820. (Archelix, Albers,1850. Cepza, Held, 
1837.) Shell imperforate, or umbilicus covered, turbinately 
globose or depressed; last whorl ventricose, deflected at the 
aperture, other whorls somewhat flattened; aperture obliquely 
rounded; peristome reflected; columellar lip narrow, callous, 
gibbous. ll sp. Europe. H. hortensis, Mull. xev, 61), the 
common garden-snail of Europe, is a representative of this group, 
which includes several species. Introduced into the United 
States, it has become acclimated at several localities. 

Rhagada, Albers, 1860. Shell imperforate, subglobose, striate, 
white, fasciate; whorls regularly increasing, slightly convex, 
the last slightly deflected .in front, base convex; aperture 
obliquely lunar; peristome a little expanded, labiate within. ZH. 
Reinga, Gray (xcv, 60). 6 sp. Australia, New Zealand. 
Pomatia, Beck, 1837. (Ccenatoria, Held, 1837.) Shell globose, 

striate, corneo-caleareous, umbilicus partly covered or imper- 
_forate, usually fasciate; whorls 4-6, convex, the last large, 
ventricose, descending in front; aperture lunately orbicular , 
peristome patulous or straight, callous within, columellar margin 
retlected, usually callous. H. pomatia, Linn. (xevi, 76). 45 sp. 
Mostly Europe, Western Asiaand Northern Africa. Throughout 
Southern Europe the breeding of the edible snail (Helix pomatia) 
is very extensively carried on; it has been stated that Marseilles 
ships annually to Paris and London from 500 to 750 tons of this 
mollusk, and Genoa exports an equal quantity. Foreign resi- 
dents in the United States are believed to be large consumers of 
this delicacy. In the markets of the warmer regions of Hurope 
basketfuls of live snails are among the most familiar articles of 
food exposed for sale. 

Cantareus, Risso, 1826. (Lucena, Hartmann, 1821. Tapada, 
Gray, 1840.) Paucispiral, thin, diaphanous, imperforate, peris- 
tome simple, sharp. H. aspersa, Born. 

Cryptomphalus, Moquin-Tandon, 1855. Rather thin, imper- 
forate; with thin, twisted columella; epiphragm plane, mem- 
branaceous. H. aspersa, Muller (i, 17, scalariform). 13 sp. 
Europe, Australia, Mexico. 

Macularia, Albers, 1850. (Otala, Moquin-Tandon, 1855.) Im- 
perforate, turbinate or globosely depressed ; whorls four or five, 
convex, the last deflected near the aperture ; aperture obliquely 
rounded; peristome sharp, lipped; columellar lip dilated, ap- 
pressed, covering the umbilicus. //. Niciensis, Fer. (xcv, 62). 
44 sp. Mediterranean region. 

Iberus, Montfort, 1810. Shell narrowly umbilicated, depressed 
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orbicular, more or less rugose, white, obsoletely banded ; whorls 
4-5, the last descending in front; aperture obliquely oblong ; 
peristome simple, expanded, labiate within; columellar margin 
reflected. H,. Gualtiertana, Linn. (xcv,63). 50sp. Mediterra- 
nean region. 

Murella, Pfr., 1877. Shell not carinated at the periphery. #H. 
muralis, Mull. 

Levantina, Kobelt, 1871. H. guttata, Oliv. 11 sp. Western 
Asia. 

Iberus (typical). Shell carinate at the periphery. 7. Gual- 
tieriana, Linn. 

Hemicycla, Swainson, 1840. (Mycena, Albers, 1850.) Shell 
imperforate, globosely depressed, rugose ; four or five whorls, 
the last gibbous, deflected in front; aperture obliquely oval; 
peristome thickened, its superior and inferior lips subparallel or 
approaching and usually connected by a columellar callus, the 
inferior one lamellate within. 87 sp. Canary and Cape Verd 
Is. H. Saulcyi, d’Orb (xev, 66). 

Plebecula Lowe, 1854. (Helicomela, Lowe, 1854.) Shell 
umbilicated or narrowly perforate, subglobose, striated, hispidly 
granulate; whorls 5-54, convex, the last but little deflected 
anteriorly ; aperture rounded; peristome simple, diffusely callous 
within; margins approaching, that of the columella dilately 
reflexed. H. punctulata, Sowb. (xev, 67). 5 sp. Madeira. 

Leptaxis, Lowe, 1852. (Katostoma and Cryptaxis, Lowe, 
1864.) Shell thin, globose or depressly globose, striated or 
rugose; whorls 5-54, the last descending, with convex base; 
columella straight, entering, more. or less dilated below, aper- 
ture large, rounded-lunar, or subrhombic; peristome simple, 
lipped within, margins approaching. H. wndata, Lowe ,xcv, 68). 
30 sp. Madeira, 

Leptaxis (restricted). Not carinate, imperforate. 
Pseudocampylea, Pfeiffer, 1877. Shell perforate, subcarinate. 

H. Lowe, Fer. 
Lampadia, Albers, 1854. (Mitra, Albers, 1850.) Periphery 

carinate, depressed., H. Webbiana, Lowe (xcv, 69). Madeira. 
porcASIA, Gray. (Galaxias, Beck, 1837.) Shell umbilicate. 

subglobose ; whorls convex, the last ventricose, descending at 
the aperture; aperture generally shining within; peristome thick, 
expanded, reflexed, rarely simple,obtuse, margins approximating, 
often joined by a callus, the columella dilated, reflexed, some- 
what covering the umbilicus. H. argillacea, Fer. (xcvi, 94). 
37 sp. So. Africa, East Indies, Australia. 

HADRA, Albers, 1860. (Papuina, Albers, 1860.) 119 sp. E. 
Indies, China, Japan, Australia. H. bipartita, Fer. 

XANTHOMELON, Albers, 1850. Shell striulate, globose, with a 
yellowish epidermis ; spire small, obtusely conoidal; whorls 4-5, 
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the last large, inflated, descending ; aperture semioval ; lip thick- 
ened, shortly reflected, white, margins joined by a thin callus; 
columellar lip strict, callous, subtuberculate. H. pomum, Pfr. 
(xevi, 96). 9sp. Australia. 

Anoglypta, Martens, 1860. H. Launcestonensis, Reeve. Tas- 
mania. 

THERSITES, Pfeiffer, 1855. Imperforate,trochiform, solid; spire 
conical, apex obtuse; whorls five-and-a-half, flat, the last cari- 
nated, with flattened base; aperture obliquely subrhombie, sinu- 
ously rostrate in front; peristome somewhat thickened, shortly 
expanded, the margins callously joined. H. Richmondiana, Pfr. 
Australia. 

MEROPE, Albers, 1850. Shell imperforate, depressly globose, 
slightly striate, fasciate, spire very obtuse; whorls four-and-a- 
half, convex, the last subangulate at the periphery, umbilical 
region impressed, slightly deflected at the aperture, constricted, 
gibbous ; aperture irregular, sinuately triangular; peristome fili- 
formly callous, slightly expanded, columellar margin straight, 
tuberculate in the middle. H. fringilla, Pfr. 3 sp. Australasia. 

cHLORITIS, Beck, 1837. (Erigone, Albers, 1850. Semicornu, 
Klein, Ads., 1855.) Shell rather solid, somewhat planorbiform, 
globosely depressed, profoundly umbilicated, concave above and 
below; spire enveloping; last whorl large, subceylindrical, 
anteriorly much deflected; aperture obliquely semioval; peris- 
tome a little thickened, shortly reflected, its extremities ap- 
proaching. H. ungulina, Linn. (xcvi, 91. 82sp. East Indies. 

PEDINOGYRA, Albers, 1860. Shell widely umbilicated, depressed, 
solid, spire flattened, obtuse ; whorls 5—6, the last large, deflected 
anteriorly, dilately protracted; aperture nearly horizontal, 
elongate-lunate ; peristome expanded, margins approaching, the 
basal margin reflected. H. Cunninghami, Gray. 3sp. Australia, 
New Guinea. 

AMPELITA, Beck, 1837. Shell widely umbilicated, rather thin, 
depressed ; whorls four or five, the last oblique above, deflected 
at the aperture; aperture oblique, oval; peristome reflected. 
H. sepuleralis, Fer. (xevi, 92). 30 sp. Madagascar, Southern 
Africa. 

opBA, Beck, 1837. Shell umbilicate, ovate-globose or orbicu- 
larly depressed, frequently angulate, apex very obtuse; whorls 
44_6, the last deflected in front; aperture oblique or horizontal, 
oblong-ovate or elliptical; peristome thickened or reflected, 
joined by a callous margin; basal margin dilated, usually tuber- 
culate within, impinging on the umbilicus. H. mamilla, Fer. 
(xevi, 89). 40 sp. East Indies, Philippines. 

Janira, Albers, 1850. Shell umbilicated, conoidal, sub- 
globose, with obtuse apex; last whorl descending in front; 
aperture obliquely subrotund; peristome thickened, reflected, 
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the lips united by a shining callus; columellar lip with a tooth. 
Hd. Ceres, Pfr. 

Phania, Albers, 1860. Shell umbilicated or imperforate, len- 
ticularly depressed, acutely carinate; whorls 43-5, the last 
shortly descending anteriorly, base convex ; aperture irregularly 
triangular or rhomboidal; peristome thickened, expanded ; 
columellar margin tuberculately dilated, the base reflected, 
appressed. H. pyrostoma, Fer. (xcvi, 88). Tsp. East Indies. 

Planispira, Beck, 1837. (Pusiodon [part], Swainson, 1840.) 
Shell with open (rarely covered) umbilicus, orbicularly de- 
pressed ; spire plane or immersed in the middle;. whorls 4-5, 
the last large, declining in front; aperture obliquely oblong- 
ovate; peristome acute, widely expanded, reflected, margins 
approximating, the basal margin sometimes tuberculate. 7. 
coluber, Beck (xevi, 90). 26 sp. East Indies. 

Philina, Albers, 1850. (Pusiodon, Swains., 1840. Obbina, 
Semper, 1873.) Shell umbilicate, orbicularly depressed, apex very 
obtuse; last whorl deflected in front; aperture oblique or hori- 
zontal; peristome thickened, reflected, the margins joined by a 
callus, which impinges on the umbilicus. H. planulata, Lam. 

GEOoTROCHUS, Beck, 1837. Shell imperforate or perforation 
covered, trochiform, with elevated spire and flattened whorls; 
last whorl carinated or angular, base subplane ; aperture angular, 
very oblique; superior lip slightly reflected or expanded, inferior 
lip thicker and reflected. H. Ferussaci, Lesson (xev, 73). 131 
sp. Solomon and Louisiade Is., New Guinea, Australia. 

Pseudopartula, Pfr., 1855. H. galericulum, Mouss. Java. 
AcAVuS, Montfort, 1816. (Otala, Schum.,1817.) Shell imper- 

forate. globose-turbinate, oblique ; whorls 3-4, rapidly increasing, 
the last ventricose ; aperture oblong, oblique; columella oblique, 
wide, covered by an excavated callus; peristome thick, widely 
reflected, the extremities united by a shining callus. H. hema- 
stoma, Linn. (xev, 75). 8 sp. Ceylon. 

ALBERSIA, H. Adams, 1865. H. granulata, Quoy. 3 sp. New 
Guinea. 

HELICOPHANTA, Beck, 1837. (Liostoma, Swains., 1840. Eury- 
cratera, Ads., 1855.) Shell with open or covered umbilicus; 
thin, ovately oblong, spire short, scarcely elevated ; whorls 34—4, 
very rapidly increasing, the last inflated; aperture large, 
obliquely oblong-ovate; lip subexpanded, slightly thickened, 
margins joined by a usually thin callus, columellar margin 
dilated, reflected. H. magnifica, Fer. (xcvi, 82). 9 sp. Mada- 
gascar. 

PANDA, Albers, 1860. (Eurycratera, Ads., 1855, part.) Shell 
globosely ovate, thin, striate, granulately decussated by spiral 
lines ; spire obtuse, whorls 3-4, rapidly increasing, the last large, 
swollen; aperture scarcely oblique, rounded-ovate ; peristome 



46 HELICID A. 

simple, the margins joined by a thin callus, the columellar mar- 
gin dilated, reflected. H. Fa alconari, Reeve. 5 sp. Australia, 
Madagascar, India, 

sTYLODONTA, Crist. et Jan., 1837. (Columplica, Mousson, 1844.) 
Shell imperforated, conoidal above, globose below ; whorls six or 
seven, the last ventricose ; aperture somewhat narrow, oblique; 
columella short, nearly direct, dentate and truncate ; peristome 
thin, reflected at the base, extremities united by a very thin 
parietal callus. H. cepoides, Lea (xevi, 83). 4sp. Seychelles 
and Philippines. 

EREPTA, Albers, 1850. Shell imperforate, rather depressed, 
solid, the last whorl subangulated; columella short, oblique, 
truneate, with astrong tooth; peristome simple, the basal margin 
somewhat thickened. HH. Stylodon, Pfr. (xev, 71). 138 sp. 
Mauritius. 

cocHLOsTYLUs, Fer., 1819. (Bulina, Lesson,1831. Helicostyla, 
Morch, 1865. Cochlostyla, Issel, 1874.) Shell not umbilicated, 
oval, conical, subbulimiform, ventricose ; apex somewhat obtuse: 
aperture large, ovate ; columella straight, sometimes slightly 
arcuated ; peristome wide, reflected. 214 sp. Philippines, ete. 

Axina, ’ Albers, 1850. Shell imperforated, usually covered by 
au transparent, caducous epidermis, depressed or subtrochiform ; 
whorls four or five, flattened, the last carinate on the periphery ; 
aperture securiform ; columella short, callous, oblique ; peristome 
labiate, reflected at the base. H. siquijorensis, Brod. (xevi, 97). 
10 sp. Philippines. 

Pfeifferia, Gray, 1853. (Named after Dr. Louis Pfeiffer, 
author of Monographia Heliceorum Viventium, etc.) Shell 
globular, imperforate, thin, fragile, white, pellucid ; spire not 
prominent, the last two whorls very large, forming nearly the entire 
shell; aperture rounded ; lip thin, sharp. Animal too large for 
complete retraction within the shell; mantle-margins reflected 
upon a part of the surface of the shell and forming a border on 
the peristome; foot moderate, depressed and attenuated poste- 
riorly, and without muciparous gland. H. micans (xcii, 15, 76) 
occurs on the leaves of bushes in the Island of Luzon. 2 sp. 
Philippines. 

Chlorea, Albers, 1850. (Thersites, Moérch, 1865.) Shell 
shining, imperforate, flattened, globosely depressed or lenticular ; 
whorls four or five, the last angular or carinated; aperture 
oblique, nearly horizontal, elliptical; peristome sharp, the 
extremities approaching, the basal lip widened, reflected. 4. 
fibula, Brod. 10 sp. Philippines. 

Corasia, Albers, 1850. Shell imperforate, depressed, rarely 
orbicularly conic, thin, diaphanous, flattened above, rounded 
below ; whorls 4-6, the last very often angulated or cari- 
nated ; aperture oblique, angular, large ; columella intrant, thin, 
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oblique, forming an angle with the basal lip; peristome simple, 
thin, slightly labiate, rarely sharp. H. virgo, Brod. (xcvi, 98). 
36 sp. Philippines. Solomon’s Isles. 

Calocochlea, Hartmann, 1840.  (Callicochlias [Hartmann], 
Agassiz, 1847.) Shell generally covered with a deciduous, 
hydrophanous epidermis, imperforate, very rarely umbilicated, 
alobosely depressed ; whorls ‘rather flat towards the apex, the 
last inflated ; columella often intrant, dilated, oblique ; peristome 
widely expanded, thickened, shortly reflexed. H. pulcherrima, 
Sowb. (xevi, 99). 37 sp. Philippines. 

Helicobulinus, Brod., 1840. (Chromocochlea, Hartm., 1844.) 
Shell turbinate-globose, the last whorl ventricose and forming a 
great part of the shell; apex obtuse; aperture rounded; colu- 
mella straight; peristome widely reflected. H. sarcinosa, Fer. 
(xevii, 100). 5 sp. Philippines. 

Felicostyla, Fer.,1819. (Orustia, Morch, 1852.) Shell imper- 
forate, globosely conical, often covered with a deciduous, hydro- 
phanous epidermis ; spire elevated, apex very obtuse, whorls 4-8; 
columella solid, arcuately ascending from the broad callous base ; 
aperture ovately lunar, nearly longitudinal, margins equal ; peris- 
tome expanded, or rarely shortly reflected. H. annulata, Sowb. 
(xevii,3. 34 sp. Philippines. 

Cochlodryas, Martens, 1860. Shell imperforate, turbinate or 
oblong-ovate, smooth, highly colored; spire short, obtuse; whorls 
4454, convex; columella dilated, nearly direct ; aperture lunar- 
ovate; peristome simple or somewhat thickened, expanded or 
shortly reflected. H.polychroa, Sowb. 14 sp. Philippines. 

Hudoxus, Albers, 1850. Shell imperforate, oval-oblong, or 
elongated-conical ; whorls six or seven, flattened, the last usually 
somewhat angulated; columella straight, elongated, twisted or 
dentate; peristome simple, rarely thick. H. effusa, Pfr. 9 sp. 
Philippines. M 

Orthostylus, Beck, 1837. (Pythohelix, Swains.,1840. Hypse- 
lostyla, Martens, 1867.) Shell imperforate, ovate-conical or 
oblong-pyramidal, fuscous under a hydrophanous epidermis ; 
spire conoidal, apex obtuse; whorls 5—7, slightly convex ; colu- 
mella subvertical, rarely slightly arcuate; aperture ovately 
rounded ; peristome somewhat thickened, shortly expanded or 
reflected, interior usually colored. H. fulgetrum, Brod. (xevii, 
1). 483 sp. Philippines. 

FPhengus, Albers, 1850. Shell thin, hyaline, imperforated, 
pyramidal; whorls six, the last somewhat angulated ; aperture 
subovate; columella arcuated; peristome sublabiated ; columellar 
lip dilated, excavated. 4H. evanescens, Brod. (xcvii,2). 12 sp. 
Philippines, India. 

Pheenicobius, Moreh, 1852. Shell rimate, ovate, obliquely 
striate or costulate, chestnut-brown, indistinctly fasciate ; whorls 
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6-7, tumid, slowly increasing, the last rather small; aperture 
semioval, oblique ; columella short, callous or distinctly dentate ; 
peristome expanded, the margins subapproximating and joined 
by a very thin callus, base frequently unidentate. H. arata, Sowb. 
(xevii, 4). 7 sp. Philippines, Formosa. 

Chrysallis, Albers, 1850. Shell perforate, conically ovate ; 
whorls 5-7, hardly convex; spire cylindrically conical, apex 
obtuse; columella strict, wide, subreceding; aperture oblong- 
ovate; peristome simple, widely expanded ; columellar margin 
dilated and reflected. H. chrysalidiformis, Sowb. (xevii, 5). 
4 sp. Philippines. 

Canistrum, Klein, Morch, 1852. Shell subperforated or 
imperforate, sometimes sinistral, oval-oblong or subfusiform ; 
whorls 6-7; columella straight, dilated, rarely arcuated ; aper- 
ture oblong, angular above ; peristome thick, more or less widely 
reflected, very rarely thin. H. Luzonica, Sowo. (xevii, 23). 18 
sp. Philippines. 

Prochilus, Albers,18¢0. Shell subperforate, ovately pyramidal 
or subfusiform ; whorls 53-7, rather flattened ; spire pyramidal ; 
columella slightly arcuate; aperture narrow, oblong-ovate; 
peristome somewhat thickened, widely expanded, and slightly 
reflected. H. virgata, Jay. 8sp. Philippines. 

Buurmus, Scopoli, 1787. 

Etym.—? Bou-imos, extreme hunger (in allusion to its 
voracity !) ; typographical error for Bulinus, Adanson. 

Syn.—Bulinus, Brod. 
Distr.—323 sp. Mostly South American. 
Shell oval-oblong or turriculated, solid, subperforate or imper- 

-forate ; whorls few, the last ventricose and large, aperture longi- 
tudinal; columella widened, rarely plicate ; peristome thickened, 
reflected ; the lips usually joined by a callus. Animal similar to 
Helix ; jaw simple, with parallel ribs (xiii, 60). 

Borus, Albers, 1850. Shell solid, subimperforate, oval or 
oval- oblong ; whorls five or SIX, COV ered by a yellowish epidermis, 
the last ventricose ; aper ture oval- oblong; columella nearly 
straight ; peristome thickened, reflected ; lips united by a callus ; 
columellar lip dilated, reflected. 33 sp. South America, B. 
oblongus, Mill. (xevii, 16). B. ovatus, Mull., which attains a 
length of six inches, is sold in the markets of Rio Janeiro; it 
Ov iposits amongst dead leaves; the eggs have a white calcareous 
shell, are as large as those of the pigeon, and are eagerly sought 
for food by the negroes (xvii, 100). Borus contains the largest 
species of any group of Bulimus. 

oRPHNUs, Albers, 1850. Shell imperforate, elongated-oval, 
solid; whorls seven or eight, with bordered sutures ; aperture 
oblong-oval; columella usually plicate, callous ; peristome thick- 
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ened; lips united by a thin callus; columellar lip subdilated. B. 
Taunaysti, Fer. 20 sp. South America. 
pryptus, Albers, 1850. Shell rimate, ovate or ovate-oblong ; 

epidermis marbled, fuscous ; whorls 5-6, oblique, the last large, 
ventricose, upper ones costulate; aperture oblong-ovate, colu- 
mella twisted or plicate; peristome scarcely thickened, expanded, 
reflected, the margins joined by a callus. B. fulminans, Nyst. 
(xeviii, 24). 20sp. Northern South America. 

pacHyotus, Beck, 1837. (Chilonopsis, Fischer de Waldheim, 
1848.) Shell perforate, oval, apex acute; whorls four or five, 
the last ample, the upper ones usualiy plicate at the suture; 
aperture auriculiform ; columella tortuous ; peristome very wide, 
thick, reflected. B. Swainsoni, Pfr. (xevii, 12). 8 sp. South 
America. 

STROPHOCHEILUS, Spix, 1827. (Coniclus, Albers, 1850.) Shell 
subperforated, oval-oblong ; aperture oval or subauriculiform ; 
columella tortuous, plicate above; peristome widely reflected ; 
the lips united by a thin callus; columellar lip dilated, reflected. 
B. Milleri, Sowhb. (xevii, 15). 8 sp. Brazil. 

cAryopEs, Albers, 1850. Shell solid, imperforate, oblong-oval ; 
whorls five, plicate at the suture; aperture oval, angular above, 
half the total length; peristome simple, obtuse; lips united by 
a callus; columellar lip thickened, reflected. B. Dufresnii, 
Leach (xcix, 60). 4sp. Australia, Tasmania. 
LEUCOTNIUs, Albers, 1860. Shell perforated, ovate-acute, 

thick; spire conical with rather obtuse apex; whorls seven, 
planulate; columella straight, thickened, slightly receding; aper- 
ture acutely ovate; peristome simple, margins joined by a heavy 
callus, columellar margin thickened, dilated and reflected. J. 
Favannii, Lam. 3sp. Seychelles, Madagascar. 

LIpARUS, Albers, 1850. Shell slightly perforated, oval, conic; 
spire a little obtuse; whorls 6-8, the last three-fourths the 
total length; aperture oval; peristome simple, sharp; colu- 
mellar lip narrow, dilated above and reflected. 5. atomatus, 
Gray. 20 sp. Australia. 

PACHNODUS, Albers, 1860. Shell perforate, very rarely imper- 
forate, ovate, conical, thin, striate or decussate; apex rather 
acute; whorls 5-64, the last ventricose, nearly the length of the 
spire; aperture ovate or ovate-oblong; peristome simple, thin, 
the columellar margin dilated, reflected, free. B. tumefactus, 
Reeve (xcix, 61). 17 sp. Africa, Madagascar, Seychelles. 

OVELLA, Pfeiffer, 1878. B. Socotrensis, Pfr. Socotora. 
RHACHIS, Albers, 1850. (Achatinelloides, Nevill.) Shell per- 

forated, oval or conical; whorls 5-8, the last sometimes angu- 
lated; aperture oval; peristome simple, sharp; columellar lip 
dilated, reflected, sometimes folded. B. punctatus, Anton 
(xcix, 62). 40 sp. E. and W. Africa, Mauritius, India, East 
Indies. 
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cerAstus, Albers, 1860. Shell rimate, ovate, costulate or 
striulate, thin, corneous ; whorls 6-7, somewhat convex, the last 
as long as the spire; aperture rounded-ovate; peristome 
reflected, with approaching margins joined by a thin callus. 
B. distans, Pfr: 3 sp. India, E. Afmica: 

HAPALUS, Albers, 1850. (Harpalus, Austin, 1872.) Shell 
imperforate, elongated, very thin, transparent; whorls six or 
seven, the last more than half the total tenes columella 
callous, twisted above; aperture oval, angular above ; peristome 
simple, sharp; outer lip arcuated above. B. Grateloupi, Pfr. 
17 sp. India, East Indies, Philippines, Guinea, ete. 

RAPHIELLUS, Pfeiffer, 1855. B. achatinellinus, Forbes. Gala- 
pagos, 

Bouuimuuus, Leach, 1814. 

Syn.—Peristoma, Kryn., 1833. Zebrina, Held, 1837. 
Distr.—545 sp. Tropical America. 
Shell oblong, aperture longitudinal, edentulate, peristome thin, 

margins unequal; columella integral. Jaw arcuate, closely 
plicate. Lingual membrane (of B. dealbatus) broad, central 
teeth tricuspid, the median cusp very long; laterals bicuspid ; 
the dentition varies in the different groups. 

The following sections form the subgenus :— 
GONIOGNATHMUS, Crosse and Fischer, “1875. It is characterized 

by a jaw having plications that are angulated in the centre, and 
by lingual teeth with narrow inner cuspidation, nearly as long 
as the median eusp, which is obtuse and broad. 

Eudioptus, Albers, 1860. Shell imperforate, ovate or ovate- 
oblong, smooth, shining, pellucid, thin; whorls 5-6, the last 
exceeding the spire; aperture ovate or ovate-oblong ; columella 
strict, thin; peristome acute, simple. C. pseudosuccinea, Moric. 
6 sp. South America. 

Plectostylus, Beck, 1837. Shell imperforate, thin, translucent, 
conic-oval; spire acute; columella intrant, slim; peristome 
thin, sharp. 3B. Chilensis, Lesson (xeviii, 27). 18 sp. South 
America. 

Drymeus, Albers, 1850. (Hamadryas, Albers, 1850.) Shell 
perforated or umbilicated, oblong, lightly striate or rugose ; 
spire elongated, sharp ; whorls seven or eight; aperture oblong- 
oval; columella subtortuous; peristome simple; columellar lip 
reflected. B. xanthostomus, VOrb. (xeviii, 28). 100 sp. Mexico, 
Central and South America, West Indies. 

Leiostracus, Albers, 1850. Shell thin, perforated, oblong- 
conic, shining; spire elevated, apex acute; whorls seven or 
eight; aperture oval or oblong -oval ; peristome thin, more or 
less expanded ; columellar lip dilated, reflected. B. Mericanus, 
Lam. (xcvii, 20). 38 sp. Florida, West Indies, Mexico, So. 
America, 
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Anctus, Albers, 1860. Shell rimate, ovate-conical, thin, striate, 
white, strigate with brown; whorls seven, rather flat, the last 
compressed in front; aperture narrowly oblong, vertical, peris- 
tome shortly reflected, the margins parallel. B. anchixtoma, 
Wagner (xeviii, 29). Brazil. 

Mesembrinus, Albers, 1850. Shell subimperforate, or perfor- 
ation covered, oval-conic, longitudinally striate or a little rugose; 
whorls six or seven ; aperture oval-oblong ; columella subtortu- 
ous 3 peristome simple, shar p; columellar lip more or less dilated, 
reflected. £B. virgulatus, Fer. (xeviii, 30). 81 sp. Lower Cali- 
fornia, Mexico, Florida, W. Indies, Central and So. America. 

Mormus, Albers, 1860. Shell rimate, oblong-conical, striate 
or costulate, thin, white, usually fuscously variegated ; whorls 
six or seven, the upper ones somewhat flattened, the last rather 
tumid; aperture about half the length of the shell, subovate ; 
peristome simple, the columellar margin dilated and reflected. 
B. papyraceus, Mawe (xeviii, 32). 43 sp. L. California, Mexico, 
Central and South America. 

Scuta‘us, Albers, 1850. Shell perforated or umbilicated, 
oval-conic, striated, granulated, somewhat hirsute; whorls 
4-7, the last ventricose, somewhat narrowed at the base; 
aperture oblong-oval; peristome expanded, usually reflected, a 
little thickened within. B. thamnoicus, d’Orb. (xevili, 33). 28 sp. 
L. California to So. America. 

Pyrgus, Albers, 1850. Shell turreted; whorls nine, the last 
being a third of the total length; aperture oval ; peristome 
simple, thin; columellar lip reflected above. AB. tur r itus, Brod. 
Peru. 

Ataxus, Albers, 1850. Shell umbilicated, oval-conic ; whorls 
six, the last compressed and angular around the umbilicus, which 
is very large ; aperture narrow, oblong, subangular at the base, 
about one-third the length of the shell; peristome simple; lips 
closely approaching at their extremities ; columellar lip str aight, 
expanded above. B. umbilicaris, Soul. (xevii, 21). 5 sp. So. 
America. 

Hurytus, Albers, 1850. Shell imperforate, thin, oval-oblong ; 
whorls four or five; aperture rather longer than the spire, 
oblong-oval; columella arcuated; peristome subreflected ; lips 
united by a thin callus. B. Cathcartix, Reeve (xeviii, 25). 33 
sp. South America. 

Oxycheilus, Albers, 1350. Shell thin, pellucid, shining, sub- 
imperforate, subfusiform, apex acute; whorls six or seven; 
aperture oblong-oval, shorter than the spire; columella nearly 
straight, slim; peristome simple; columellar lip reflected. B. 
Hanleyi, Pfr. (xuvii, 17)... Brazil. 

Peronxus, Albers, 1850. Shell perforated or fissured, oblong- 
turreted or subulate; whorls 8-1], convex; aperture oblong or 



52 HELICID. 

oval, a third of the length of the shell; columella intrant or a 
little arcuated; peristome simple, expanded; columellar lip 
dilated. B. montivagus, d’Orb. (xeviii, 36). 26 sp. South 
America. 

Otostomus, Beck, 1887. Shell perforated, pyramidal, thin ; 
whorls four or five, the last angulated with a flattened base ; 
aperture elongated, oblique, subtriangular ; peristome reflected, 
the lips joined by acallus. B. auris-leporis, Brug. (xcvii, 13). 9 
sp. South American. 

Navicula, Spix,1827. B.navicula, Wagner (xevii,14). Brazil. 
Semiclausaria, Pfeiffer, 1855. B. semiclausus, Pfr. N. 

Grenada. 
Plekocheilus, Guilding, 1828. (Auricula, Swains., 1840. Cap- 

rella, Guild., 1825.) Shell searcely umbilicated, oval, fusiform ; 
aperture elongated-oval, angulated above; columella with a 
large fold; peristome thick and wide. B. auris-Silent, Born 
(xevii, 18). 28 sp. South America, West Indies. 

Goniostomus, Beck, 1837. Shell narrowly perforate, fusiform 
or oblong-conic, the last whorl attenuated to the base; aperture 
oblong, angulated at its extremities ; columella arcuated, sub- 
plicate; peristome reflected. B. goniostomus, Fer. (xevii, 10). 
Brazil. 

Anthinus, Albers, 1850. Shell narrowly perforated, oblong- 
conic; spire turriculated ; whorls six or seven, the last as long 
as the spire; aperture oval-oblong, violet-tinted within; colu- 
mella dentate or plicate; peristome wide; columellar lip expanded. 
B. Myersii, Sowb. (xevii, 11). 5 sp. South America. 

The following groups form the subgenus :— 
ORTHOTOMIUM, Crosse and Fischer, 1875. It is American, 

and is characterized by vertical folds on the jaw, which are 
narrower in the centre; inner cusp of the teeth very short. 

Leptobyrsus, Crosse and Fischer, 1875. B. spirifer, Gabb. 
Lower California. . 

Thaumastus, Albers, 1860. Shell imperforate or rimate, con- 
ically oblong, striulate, white strigated with fuscous; aperture 
oblong-oval, usually not half the length of the shell; columella 
distinctly twisted; peristome obtuse, simple or shortly expanded, 
columellar margin reflected, more or less appressed. 5. Hartwegi, 
Pfr. (xeviii, 31). 47 sp. Southern United States, Mexico, 
West Indies, South America. 

Hlobulinus, Crosse and Fischer, 1875. 8B. sufflatus, Gould. 
2sp. Lower California. 

Rhinus, Albers, 1860. Shell perforated, conical or oblong- 
conical, corneous, the epidermis mostly pubescent ; whorls 6-7; 
aperture semioval; columella dilated, subtwisted; peristome 
shortly reflected, white. B. heterotrichus, Moric (xcviii, 26 . 
9sp. Brazil, Venezuela, Ins. Trinidad. 
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Leptomerus, Albers, 1850. Shell thin, subperforated or very 
rarely imperforate, oval or oblong-conic; whorls 5-7, slightly 
inflated below; aperture oval or oblong, shorter than the spire ; 
columella usually subarcuated; peristome simple, thin and sharp ; 
columellar lip a little reflected. B. Meridanus, Pfr. (xevii, 19). 
52 sp. South and Central America, West Indies. 

Nesiotus, Albers, 1850. (Omphalostyla, Schlutt., Ads., 1855.) 
Shell subperforate, oval-conic or oblong-turreted, longitudinally 
striated ; whorls 6-8; aperture oblong, angular at base, one-third 
the leneth of the shell, columella vertical; peristome simple, 
sublabiate within; lips subparallel, united by a small callus ; 
columellar lip dilated above. B. rugiferus, Sowb. (xeviii, 35). 
16 sp. Galapagos Isles. 

Rhabdotus, Albers, 1850. Lip not expanded nor reflected. B. 
dealbatus, Say (xeviii, 34). 65 sp. Alabama, L. Cal., Mexico 
to South America. 

Pleuropyrgus, Martens. Shell imperforate, turreted, rather 
solid, with obtuse ribs; whorls fifteen, convex; aperture semi- 
oval; peristome simple, the margin shortly expanded. B. Chem- 
nitzioides, Forbes. Galapagos Isles. 

BosTRYX, Troschel, 1847. Shell turreted, scalariform, with 
wide umbilicus; whorls six, the first four regular, the last two 
shouldered, bicarinated; aperture subquadrangular; peristome 
simple or slightly expanded, continuous. 8B. solutus, Troschel 
(xevii, 22). 5 sp. South America. 

PLACOSTYLUS, Beck, 1837. Shell imperforate, oblong, conical, 
longitudinally striate; last whorl longer than the spire; aperture 
oval-oblong, irregular, angular above; columella a little arcuated, 
callous; columellar lip wide, peristome thick, lips united by a 
wide callus, shining and usually dentate or tuberculate.  B. 
insignis, Petit (xevii,6). 58 sp. Australasian and Polynesian. 

Euplacostylus, Crosse. Hdge of aperture thickened. Animal 
with hinder part of body obtuse. B. fibratus,Martyn. Terres- 
trial. New Caledonia, Solomon’s and Fiji Isles. 

Charis, Albers, 1850. B. fulguratus, Jay. Fiji Islands. 
Apastus, Albers, 1850. Shell imperforate, fusiform, thin, 

diaphanous, lightly striate; whorls six, rapidly enlarging, the 
last longer than the spire; aperture oval-oblong, rounded at the 
base; columella subarcuated; peristome labiate, reflected, lips 
united by a thin callus. B. miltocheilus, Reeve (xevii, 7). 
Solomon Isles. 

AMPHIDROMUS, Albers, 1850. (Beddomea, Nevill.) Shell 
dextral or sinistral, perforate or covered, ovate-conical or oblong- 
ovate; whorls 6—74, scarcely convex ; columella dilated, twisted, 
receding; aperture oblong, semiovate; peristome thickened, 
expanded, reflected, outer margin arcuate. Jaw feebly ribbed ; 
dentition like Orthalicus. B. perversus; Linn. 47 sp. Java, 
Siam, ete. 
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Buirminus, Ehrenb., 1831. 

Distr.—350 sp. Old world. 
Shell solid, rimate, oblong-conic or fusiformly cylindrical, 

apex horny, rather obtuse, last whorl shorter than the spire; 
aperture small, obliquely oval; peristome straight, labiate within, 
simple or with teeth, right margin rather expanded, the colu- 
mellar reflexed and patulous. 

Animal similar to Bulimus. Jaw arcuated, finely longitudinally 
striate ; dentition like Helix. 

Petreus, Albers, 1850. Shell oblong-conical or subeylin- 
drical; whorls 6-8; aperture oval or oblong-oval; columella 
folded ; peristome thick, sometimes reflected, the extremities 
approaching, usually united by a callus. B. labrosus, Oliv. (xcix, 
63. 382 sp. Greece, Asia Minor, Turkestan, Arabia, E. Africa, 
India. 

Ena, Gray, 1840. (Merdigerus, Albers, 1850. Peristoma, 
Kryn., 1833. Napzeus, Albers, 1850.) Shell oval-oblong or 
subeylindrical; whorls 7—9, the last about half the total length ; 
aperture oval; peristome labiate within; columellar lip dilated. 
B. badiosus, Fer. (xcix, 64). 80 sp. Warm regions of the eastern 
hemisphere. 

Leucochiloides, Pfr., 1878. B. cenopicta, Hutton (xcix, 65). 
10 sp. India, Arabia, Senegal, etc. 

Jylindrus, Fitz., 1833. £8. obtusus, Drap. Austrian Alps. 
Medea, Boettger, 1883. Ovately conical, profoundly rimate, 

thin, shining; white or corneous, sometimes with a median fus- 
cous zone; whorls spirally lineolated, the last rounded at base ; 
aperture large, with remote margins, sometimes joined by a slight 
callus. B. Raddei, Kobelt. Caucasus. 

Pupoides, Pfr., 1854. B.marginatus,Say. Tsp. United States, 
West Indies, Mazatlan. 

Mastus, Beck, 1837. Shell cylindrical, subpupiform, subper- 
forate, apex obtuse; whorls numerous; aperture small, rounded- 
oval; columella short, straight, peristome labiate within. J. 
polygyratus, Reeve (xcix, 66. 11 sp. India, Zanzibar, ete. 

Zebrina, Held, 1837. (Brephulus, Beck [part], 1837. Buli- 
mulus, Risso, 1826. Adams, 1855.) Shell solid, rimately per- 
forated, oblong-conic or fusiformly cylindrical, apex horny, 
rather obtuse, last whorl shorter than the spire; aperture small, 
obliquely oval; peristome straight, labiate within, dentate, right 
margin rather expanded, the columellar reflexed and patulous. 
B. fasciolatus, Fer. (xcix, 67). B. Tournefortianus, Fer. (xcix, 
68). 386 sp. Hastern Europe, W. Asia. 

Chondrula, Beck, 1837. (Chondrus, Cuv., 1817. Jaminia, 
Risso, 1826. Gonodon, Held, 1837. Eucore, Agassiz, 1837. 
Mirus, Albers, 1850.) Shell rimate, ovate-oblong, apex acumi- 
nated; whorls 7-9, the last nearly one-third of the length; 
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aperture semioval, internally generally contracted ; peristome 
labiate, furnished with numerous teeth, or very rarely simple ; 
sometimes the apertural paries is unidentate at the external 
angle. B. quinquedentatus, Muhlf. (xcix, 69). 60 sp. Mostly 
Eastern Europe and W. Asia. 

opontrostomts, Beck, 1837. (Cyclodontina, Beck [part |, 1837.) 
Shell rimately perforate, cylindrically fusiform ; spire elongate, 
turreted ; last whorl compressed at the base, often externally 
scrobiculate ; aperture oblong, contracted, with from 3 to 6 
teeth ; parietal wall with an intrant lamella; peristome expanded, 
reflexed, the margins approximate, joined by a thin callus. B. 
Pantagruelianus, Mor. (xevii, 8). 35 sp. Brazil, Argentine 
Republic. 

Macrodontes, Swains., 1840. Shell bulimiform; spire longer 
than the aperture, which is surrounded with large teeth; lips 
united, the outer large, dilated, reflected. 5. odontostomus, 
Sowb. 38sp. Brazil, Buenos Ayres. 

Plagiodontes, Doring. Shell ovate, aperture with many teeth 
and a transverse plait behind ; jaw strongly ribbed. La Plata to 
Patagonia, So. America. P. dentatus, Wood. P. dexdaleus, 
Desh. 

ToMIGERUS, Spix, 1827. 
Distr.— T. principalis, Sowb. = gibberulus, Burrows (xevii, 

9). 5sp. Brazil, Venezuela. 
Shell perforate, turbinate-globular, last whorl ventricose, 

aperture rounded or triangular, turned upward, vertical; peris- 
tome expanded or reflected, the lips joined by a callus; interior 
of aperture contracted by numerous entering lamelle. 

ANosToMA, FIscHER, 1807. 

Syn.—Tomogerus, Montf., 1810. Angystoma, Schum., 1817. 
Distr.—5 sp. Brazil. A. globulosa, Lam. (xciii, 1). 
Shell orbicular-depressed ; spire convex, more or less obtuse ; 

last whorl abruptly turned upwards at the aperture, which thus 
faces dorsally, has reflected peristome, thickened and dentate 
within, its extremities connected by a callus, which is also den- 
tate. Jaw smooth. 

Ringicella, Gray. Peristome perforated by a small canal. A. 
globulosa, Lam. 

BoystA, Pfeiffer, 1850. 

Syn.—Hypostoma, Albers, 1850. Hypostrema, Albers, 1860. 
Distr.—B. Bensoni, Pfr. (c, 98). Bengal. 
Shell conic-globose, thin, umbilicus a shallow slit, last whorl 

ascending on the spire; aperture oblique, subrotund, without 
teeth, turned upwards ; peristome thick, not reflected, the extrem- 
ities joined by a callus. 
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STROPHOSTOMELLA, Fischer, 1883. Shell lenticular, with arcu- 
ated umbilical slit; last whorl carinated, ascending, applied to 
the penultimate ; aperture semiorbicular, a little dilated trans- 
versely ; peristome continuous, reflected ; columella thickened. 
B. Reussi, Stoliczka. Cretaceous of Gosau. 

ANASTOMOPSIS, Sandberger, 1570. 

Distr.—A. rotellaris, Matheron. Cretaceous. 
Shell plane above, periphery carinated, convex and profoundly 

umbilicated below; whorls narrow, numerous, the last one 
ascending so that the falciform aperture is in the plane of the 
spire ; interior sharply lamellate. 

Lycunus, Matheron, 1832. 

Syn.—Anadromus, Sandberger. 
Distr.—Cretaceous; France and Spain. LZ. Matheroni, Re- 

quien. 
Shell discoidal, convex at base, with arcuated umbilical slit; 

whorls of the spire few, narrow, forming a small column, last 
whorl very large, ascending and partially covering the spire to 
the apex, then deflected downwards ; aperture on the side of the 
base, horizontal, oval, transverse, without teeth; peristome 
reflected. 

HypseLostoMa, Benson, 1856. 

Syn.—Tanystoma, Benson, 1856. 
Distr.—3 sp. Burmah. H. tubiferum, Bens. (c, 99). Ava. 
Shell convolute, conoidal, umbilicus open, last whorl free, pro- 

tracted, turned upwards; aperture trumpet-like and dentate; 
peristome horizontal, expanded. 

PartTuLa, Fer., 1819. 

Distr.—10 sp. Central Polynesia. P. faba, Mart. (xcix, 70). 
P. Otaheitana, Brug. ‘xcix, 71). 

Shell dextral or sinistral, oblong-ovate or conic-ovate; outer 
lip reflected ; aperture auriform or ovate, more or less oblique, 
occasionally contracted by the wide and often dentate columella, 
and by a labial or pillar-tooth; surface with very minute spiral 
strie, which are foveate at the apex. 

Viviparous. Jaw very thin, of oblique lamelle sharply angu- 
lated at the centre; lateral teeth tricuspidate, the inner cusp 
short, marginals narrow, arcuate, tricuspidate. 

Dr. W. D. Hartman, who has made a special study of this 
genus, proposed in 1881 a number of subgenera: Nenia, Astrea, 
Clytia, Ilia, d2none, Helena, Pasithea, ea, Echo, Latia, Evadne, 
Harmonia, Matata and Sterope. Some of these names are pre- 
occupied by other authors. I give no diagnoses for the reason 
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that I believe these groups have but slight value; an opinion in 
which Dr. Hartman now coincides. 

PeELTELLA, Web. and Van Ben., 1836. 

Syn.—Pectella, Peltellina, Gray, 1847, Gzeotis, Shuttlew., 
1854. 

Distr.—Brazil, Porto Rico. P. palliolum, Fer. (ci, 43). 
Animal limaciform, rounded above, flat below, sides widely 

expanded ; tentacles simple; mantle small, oval, posterior, con- 
cealing a shell; no longitudinal furrows above the margin of the 
foot, and no caudal mucous pore; distinct locomotive disk? 
external respiratory and anal orifices on the right anterior margin 
of the mantle; orifice of combined genital organs behind and 
below right peduncle. , 

Shell internal, sigaretiform, rudimentary, small, flat, oblong, 
subspiral, nucleus infero-posterior. 

Jaw ribbed. Lingual ribbon with peculiar long, narrow teeth, 
centrals, laterals and marginals bluntly tricuspid. 
From Ferussac’s figure 4 it appears probable that the shell 

may be more properly described as external, but covered by an 
accessory process of the mantle. 

The South American forms are said to be most frequently 
found partly buried in damp earth in the woods of Brazil; the 
West Indian species crawl at night and in the morning on the 
trunks and foliage of Bananas or Plantains. 

PELLICULA, Fischer, 1855. 

Distr—38 sp. West Indies. P. depressa, Rang (c, 39). 
Guadaloupe. 

Sheil like Philine. Last whorl and aperture embracing nearly 
the whole shell, the spire being minute and inconspicuous; 
inferior tentacles rudimentary. 

Animal not able to retire within its shell, which occupies the 
middle of the back. Jaw like Amphibulima. 

BinneyA, J. G. Cooper. 

Syn.—Xanthonyx, Cr. and Fisch. 
Distr.—3 sp. Mexico, and islands of the southern coast of 

California. 2B. notabilis, Cooper (xcii, 73). 
Animalsublimaciform, blunt before, tapering behind; tentacles 

simple; mantle subcentral, covered by a shell, with an anterior 
expansion; no longitudinal furrows above the margin of the 
foot, and no caudal mucous pore; a distinct locomotive disk ; 
external respiratory and anal orifices on the right posterior 
margin of the mantle, under the peristome of the shell; orifice 
of combined genital system behind and below the right eye- 
peduncle. Shell external, paucispiral, auriform, not enclosing 

5 
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the animal. Jaw ribbed. Lingual membrane with tricuspid 
central teeth, bicuspid laterals, and quadrate marginals. 

The animal has the peculiarity during estivation of forming a 
testaceous covering extending from the peristome over the 
parts not protected by the shell. 

The body is not attached its whole length to the foot, the 
viscera forming a turbinate spiral mass, partially protected by 
the shell. 

AMPHIBULIMA, Blainv., 1825. 

Distr.—8 sp. West Indies. A. patula, Brug. (c, 37). 
Shell oval, ventricose, rugose, membranaceous, paucispiral ; 

spire small; last whorl very large, angular; aperture very large, 
rounded-oval ; peristome acute. 

Animal capable of withdrawing into its shell. Jaw plieate, 
the plice angulated at the centre; central tooth very long, 
middle cusp of the lateral teeth swollen; marginals short, 
tricuspidate. 

RHODONYX, Fischer, 1873. (Mastogyra, Ancey, 1881.) A. 
rubescens, Desh. Guadeloupe. Shell resembling Succinea. 

SIMPULOPSIS, Beck, 1837. Shell semioval, very thin, membran- 
aceous, paucispiral, the last whorl ventricose; aperture very 
large, oblique, rounded-oval;. columella arcuated; peristome 
simple, sharp. A. rufovirens, Moric (c, 38). 20 sp. Brazil, 
West Indies. 

Platysuccinea, Ancey, 1881. Shell approaching Succinea, S. 
Portoricensis, Shuttl. 

Famity ORTHALICID 4”. 

Shell bulimiform, thin, ventricose. Jaw with a triangular 
median portion, and on either side oblique imbricating plates, 
free in front and adhering behind (xiii, 58). Central and lateral 
teeth quadrangular at base, with broad central and rudimentary 
lateral cusps; marginal teeth bicuspidate. Living upon trees, 
and secreting during the dry season a thick coriaceous epiphragm. 

OrtTHALICUS, Beck, 1837. 

Distr.—32 sp. Tropical America. O. Bensoni, Reeve 
(xeviii, 37). 

Shell imperforate, oval, conic; whorls seven or eight, the last 
longer than the spire; aperture rounded-oval; columella nearly 
straight, but little thickened ; peristome simple; lips united by 
a thin callus. 

Sultana, Shuttl., 1856. Inflated, apex pitted. O. Dennisoni, 
Reeve. 

Zebra, Shuttl., 1856. Narrower, apex smooth. O. undata, 
Brug. (xeviii, 38). 
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Corona, Albers, 1850.. Shell usually sinistral, oval-oblong 
spire elongated, subturreted, summit obtuse ; whorls eight, tie 
last two-thirds the total length ; aperture semioval ; columella 
tortuous, plicate, callous above, slim at the base, truncate ; 
peristome simple, sharp; outer lip uniting with the columella 
atasharp angle. O. regina, Fer. 

Orthalicinus, Crosse and Fischer, 1875. O. fasciata, Mull. 
(xeviii, 39). Cuba, Florida. 

Calycia, Adams, 1865. O. crystallina, Reeve. Waigiou, 
Malay Archipelago. 

Licuus, Montfort, 18!0. (Chersina, Beck [pt.], 1837. Pseudo- 
trochus, Mirch, 1852.) Shell imperforate, solid, elongately 
conical, apex acuminate, variously fasciate with gay colors ; 
whorls ie 8, the last about one-third the total length ; columella 
straight, in the adult distinctly truncate ; aperture lunately oval, 
subangulate ; peristome simple, acute, the inmargins joined by an 
entering callus. O. virginea, Linn. (xcviii, 40’. 6 sp. West 
Indies. 

Porphyrobaphe, Shuttl., 1856. Shell imperforate, oblong, 
solid, usually plicately striate, apex obtuse ; whorls 6-8, the last 
ventricose ; columella thick, plicately twisted ; aperture oblong- 
oval; peristome thickened, expanded-reflected, margins united 
by a thin callus. O.ztostoma, Sowb. 12 sp. So. America. 

Famity ACHATINID &. 

» Shell moderately thick, with more or less elongated spire ; the 
last whorl generally ventricose ; aperture large ; columella trun- 
cate at the base; peristome usually simple, sharp. 

Jaw finely plicate or costulate, thin; central tooth very small, 
laterals tricuspid, with the central cusp much the longest, mar- 
ginals short, tricuspid. 

AcHaATINA, Lam., 1799. 
Etym. —Agate-shell. 
Syn.—Cochlitoma, Fer., 1819. Onca, Gistel, 1848. 
Distr.—i3 sp. ‘Mostly African; arboreal. A. zebra, Chemn. 

(xeviii, 43). 
Shell oblong-oval, with conical spire, very rarely turricu- 

lated, sometimes sinistral; whorls 6—9, the last more or less 
ventricose ; columella tortuous, arcuated, truncate below; aper- 
ture oval, expanded below, sharply angulated behind ; peristome 
sharp ; lips united by a more or less callous shining deposit. 

The Achatini are the largest of all land-shells, even exceeding 
the great Bulimi of the Borus group which replace them in the 
similar latitudes of South America; like them, the eggs are 
large, with a calcareous shell, being over an inch in length. 

Homorus, Albers, 1850. Imperforate, turreted, apex obtuse, 
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striate or costulate; aperture oval, short, about one-third or 
one-fourth the length of the shell; columella arcuate, abruptly 
truncate; peristome simple, acute. A. eyanostoma, Ruppell. 

PERIDERIS, Shuttleworth, 1856. (Corona, Albers [pt. |, 1850.) 
Shell imperforate, ovately conical or oblong, apex papillary, 
shining, striate, decussated by very minute spiral lines, epidermis 
very thin; whorls 6—7, the last usually obsoletely angulated ; 
suture wrinkled, marginate; aperture short, suboval, columella 
slightly twisted, obliquely subtruncate ; peristome simple, acute. 
A, balteata, Gould (xevili, 41). 18sp. West Africa. 

LIMICOLARIA, Schum., 1817. Shell perforate, conically or 
turreted oblong, last whorl shorter than the spire; aperture 
oblong, suboval; columella vertical, protracted at the base; 
peristome simple, thin, straight, columellar margin dilated, arcu- 
ately reflexed. L. Aiquatoria, Rve. (xeviii, 42). 31 sp. Africa. 

PSEUDACHATINA, Albers, 1850. Shell solid, oval, turriculated ; 
whorls eight or nine, the last obtusely angular at the periphery, 
and exceeding half the length of the shell; columella subtortu- 
ous, a little arcuated, truncate-tuberculate below; aperture oval ; 
peristome thick, slightly reflected; lips united by a callosity. 
P. Downesti, Gray (xeviii, 44). Tsp. W. Africa. 

coLUMNA, Perry, 1811. Shellalways sinistral, much elongated, 
decussated, whorls oblique; constricted at suture ; apex obtuse; 
columella callous, spirally twisted, truncate at base; peristome 
simple, sharp. OC. flammea, Martyn (xevili, 46). 4 sp. W. 
Africa. Fossil Achatine occurring in the eocene of Upper 
Missouri, and in the Paris basin, are referred to this group. 

CHILONOPSIS, Fischer de Waldheim, 1848. Shell bulimiform, 
thick; aperture ear-shaped, both lips greatly thickened, the 
eolumellar lip tuberculate above, obliquely truncate below. 
Bulimus auris-vulpina, Chemn., which occurs subfossil in the 
island of St. Helena, is the type of this group. 

StrenoayrA, Shuttleworth, 1850. 

Syn.—Sira, Schmidt, 1855. Subulina, Adams, 1855. 
Distr.—250 sp. World-wide, tropical and temperate regions. 
Shell elongated, turriculated, whorls numerous, apex obtuse 

or truncate; aperture oval, small, columella thin, straight ; 
peristome simple, sharp. 

Median tooth of the radula very small; jaw thin, feebly 
arcuated, vertically plicate. 

oBELiscus, Beck, 1837 (— Stenogyra, restricted). Shell long, 
imperforate, elongate-turreted, scarcely shining; whorls 10-18, 
last about one-fourth the total length; columella straight, not 
truncate; peristome simple. SS. obeliscus, Moric. (xcix, 31). 
38 sp. West Indies, Central and South America, Natal, Philip- 
pines, etc. 
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RUMINA, Risso, 1826. (Orbitina, Risso, 1826. Cylindrina, 
Schlutt., 1838.) Shell turriculated, the adult always truncate ; 
whorls numerous, plane, with moderately impressed suture ; 
aperture small, oval, the peristome slightly thickened, its 
extremities united by a slight callus. 

S. decollata, Linn. (xcix, 82, 83), is a native of the Mediter- 
ranean region of Europe; it is acclimated at Charleston, S.C. 

CLAVATOR, Martens, 1860. Shell turreted-conical, not shining ; 
flavously striate; peristome simple, obtuse. S. clavator, Petit. 
2sp. Madagascar. 

opEAS, Albers, 1850. Shell thin, umbilicated or imperforate, 
usually small, subulate, covered with strize or small ribs; aper- 
ture oval-oblong; peristome simple, columellar lip reflected. S. 
octonoides, Ads. (xcix, 84). 63 sp. West Indies, Java, ete. 

sprrAxis, C. B. Ad., 1850. Shell elongated, acuminate, very 
finely longitudinally striate; columella tortuous; peristome 
simple. 44 sp. India, China, West Indies, Mexico, Central 
America. 

Huspiraxis, Pfr., 1855. Turreted, thin, striulate or costulate, 
shining ; whorls 6-9, rather flat ; aperture ovate-oblong, one-third 
to one-half the total leneth; peristome simple, acute. 8S. 
aberrans, Pfr. (xcix, 85). 

Nothus, Albers, 1850. Shell imperforate, oblong-conic, thin, 
diaphanous; whorls six or more, the last about the length of 
the spire; columella short, doubly tortuous; columellar lip 
reflected; aperture small, semioval; peristome simple. S. 
Salleana, Pfr. 

Lamellaxis, Strebel and Pfeffer, 1882. S. Mexicanus, Pfeitfer. 
SUBULINA, Beck, 1837. (Macrospira, Swains., 1840.) Shell 

diaphanous, cylindrical, turriculated or conic-elongated, with 
obtuse summit; whorls numerous, slowly increasing in size; aper- 
ture oval, short, columella subarcuated and obliquely truncated at 
base; peristome sharp. S. sulcatus, Gray (xcix, 86, reversed in 
error). 90 sp. India, E. and W. Africa, West Indies, Mexico, 
Central America. 

Glandinella, Pfeiffer, 1878. S. Poeyanus, Pfr. Isle of Pines, 
near Cuba. 

GLESSULA, Albers, 1860. (Electra, Albers, 1850.) Shell ovate- 
oblong, thin, diaphanous; spire pyramidal, apex obtuse; whorls 
numerous, the last inflated ; columella short, arcuated, abruptly 
truncated. G. Ceylonica, Pfr. (xcix, 89). 59 sp. India, Hast 
Indies, W. Africa. 

MELANIELLA, Pfeiffer, 1859. Shell imperforate, costate, decus- 
sated; brownish horn-color; whorls nine, slightly convex, 
eradate; aperture effuse at base, ovate; columella strict; 
peristome simple, subcontinuous. S. acuticostata, d’Orb. (xcix, 
87). 8sp. Cuba, Trinidad, Florida. 
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LEPTINARIA, Beck, 1837. Shell oval, pellucid ; columellar lip 
doubly toothed; outer lip smooth, sharp. LZ. Cumingiana, Pfr. 
(c, 92). 16 sp. West Indies, Central, and Northern South 
America. 

FrrussactA, Risso, 1826. 

Syn.—Pegia and Vediantius, Risso, 1826. Strobilus, Ads., 
1855. 

Distr.—62 sp. Mediterranean region, Canaries, Malaysia, 
etc. Fossil. Eocene. 

Shell small, ovately fusiform, imperforate, polished, trans- 
parent, columella plicate, subtruncate; outer lipsimple. Jaw thin, 
numerously plicate, margins crenulated. 

Folliculus, Agassiz, 1837. (Huferussacia, Bourg.,1870.) Typ- 
ical group. . Gronoviana, Risso (c, 93). F. Vescot, Bourg. 
(c, 94). 387 sp. Southern Europe, N. Africa, Madeira. 

Pseudostreptostyla, Nevill. Pillar-lip resembling that of Spir- 
axis. Lf. abnormits, Nevill. So. France. 

Cylichnidia, Lowe, 1854. Shell oval-fusiform, columella uni- 
plicate; outer lip thin. C. ovuliformis, Lowe (c, 95). 2 sp. 
Madeira. 

ornatellinoides, Pfr., 1877. Resembling Tornatellina. C. 
achatinoides, Pfr. 8sp. N. Africa, Syria, Gambier Isles. . 

Pseudazeca, Pfr., 1877. Resembling Azeca. C. procerula, 
Mor. 5sp. Algiers. 

Cryptazeca, Folin, 1877. Shell like Cionella, with one colu- 
mellar tooth; hinder end of the foot truncate, with several 
unicellular glands; mantle not extended beyond the shell. C. 
monodonta, Folin. Bayonne. 

Lowea, Watson. Mantle thinly spread over the outside of the 
shell, and extending like a tongue backwards behind the poste- 
rior corner of the aperture ; tail abruptly truncate, with a mucous 
gland. L. melampoides, Watson. Madeira. 

AZECA, Leach, 1818. (Agraulina, Bourg., 1858.) Shell small, 
oval-elliptical, corneous, smooth, polished; aperture half the total 
length, oval or oblong, with numerous teeth; columella com- 
pressed, callous, truncate-dentate at the base ; peristome simple, 
obtuse, labiate within, the extremities usually united by a 
tubercled callus. 17 sp. Europe, Algiers, Canaries. 

Azecastrum, Bourg., 1858. Typical group. A. tridens, Pult. 
(c; 96). .2 sp. “Burope. 

Alsobia, Bourg., 1858. A. Paroliniana, Webb and Bertholet. 
Canaries. 

Hypnophila, Bourg., 1858. A. Pupeformis, Cantraine. 9 sp. 
Europe, Algiers. 

Fusillus, Lowe, 1854. A. triticea, Lowe. 3sp. Madeira.. 
Amphorella, Lowe, 1854. A. tornatellina, Lowe. 3 sp. 

Madeira. 
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CionELLA, Jeffreys, 1830. 

Syn.—Styloides, Fitz., 1833. Cochlicopa (part), Moquin- 
Tandon, 1855. 

Distr.—106 sp. } 
Shell oblong-acuminate or ovate-oblong, striated or smooth, 

shining ; whorls 6—7, the last rounded ; aperture oval, about one- 
third the total length; columella short, scarcely truncated, 
arcuate ; peristome straight, thickened within. 

Zua, Leach, 1820. (Hydastes, Parr., 1849.) Shell ovate- 
oblong, imperforate, smooth, pellucid, glistening, dark horn- 
colored ; whorls rather convex ; aperture less than half the total 
length, ovate; columella more or less truncated; peristome blunt, 
its margins joined bya callus. C.subcylindrica, Linn. (xcix, 90). 
9 sp. Europe, United States, Madeira, Sandwich Isles. 

Hypselia, Lowe, 1854. CO. producta, Lowe. 2sp. Madeira, 
Morocco. 

C HCILIANELLA, Ferussac, 1817. 

Syn.—Cecilioides, Fer., Blainv.,1817. Polyphemus, Parreyss, 
1849. Cecilianella, Bourg., 1856. Acicula, Risso, 1826. 

Disir.—24 sp. Europe, N. Africa, Cape Verd Is., W. Indies, 
Mauritius. C.acicula, Mull. (xcix, 91). 

Shell elongate, imperforate, polished, vitreous, white; spire 
turreted with rather obtuse apex ; aperture about half the length 
of the shell; columella subarcuate, distinctly truncate; peris- 
tome simple, acute. 

The Cecilianelle are subterranean and nocturnal in habit. 
GEOSTILBIA, Crosse, 1867. Shell imperforate, small, fusiformly 

cylindrical, thin, hyaline; apex brusquely rounded and very 
obtuse; whorls few; aperture elongate-pyriform; peristome 
simple, slightly thickened; columellar margin with a shining, 
transparent, longitudinal lamina, not truncate; basal margin 
widely rounded. New Caledonia, India, West Indies. C. Cale- 
donica, Crosse. 

Pyraina, Greef., 1882. 

Distr.—P. umbilicata, Greef. I. of St. Thomas, W. Coast of 
Africa. 

Shell turreted, closely wound, of twelve or thirteen whorls, in 
a length of 14 mill.; upper whorls with close, curved coste, 
rather flat, with deep suture; last whorl with a carina and 
rounded basal part, with open, deep umbilicus; mouth oval, 
angulated: columella with a spiral fold; shell white, under a 
corneous epidermis. 

RuopEa, H. and A. Adams, 1855. 

Distr.—3 sp. New Grenada. R. gigantea, Mouss. (xcix, 88). 
Shell elongated, cylindrical, subulate, consisting of numerous 
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flat whorls; last whorl concave at the base, perforated and cari- 
nated at the periphery ; aperture subquadrate, small; columella 
thickened, arcuated, subtruncate below; outer lip thin, slightly 
reflected. 

Famity ACHATINELLID A. 

Shell small, bulimiform, dextral or sinistral, columella plicate- 
truncate, lip usually thickened within. 

Jaw finely striated or costulated ; teeth sometimes in oblique 
rows, with narrow base and reflected, many-toothed margins, 
sometimes subhorizonal, with central and lateral teeth like 
Achatina, the marginals multicuspidate. 

ACHATINELLA, Swainson, 1828. 

Syn.—Helicter (Fer., 1819), Pease, 1862. 
Distr.—300 sp. Sandwich Islands. 
Shell conical, smooth, generally small, dextral or sinistral, 

imperforate, banded, striped and spotted with bright colors; 
whorls six or seven; columella short, callous or dentate at the 
base or in the middle, and very often tortuous; aperture small ; 
peristome simple, not reflected, but thickened within. 

Ovoviviparous. Confined to the Sandwich Islands, where 
they live principally among the foliage of bushes in shady places 
near the sea. No shells exceed these in the beauty and variety 
of the painting. Since the introduction of cattle into the islands 
they are becoming exterminated by the destruction of the foliage 
upon which they feed. The species being founded mostly upon 
the character of coloration, have been unnecessarily multiplied, 
as there is evidently considerable variation of coloring in the 
same species. 
ACHATINELLASTRUM, Pfeiffer, 1854. (Achatinella, restricted.) 

A. pulcherrima, Swains. (xcix, 73). 50 sp. 
PARTULINA, Pfeiffer, 1852. Shell conical, frequently sinistral ; 

columella tortuous, not truncate; outer lip thickened within, 
expanded. A. pallida, Nutt. (xcix, 72). 9 sp. 

BULIMELLA, Pfeiffer, 1852. Shell conical, frequently sinistral ; 
columella short, not truncate; outer lip thickened within, not 
expanded. A. bulimoides, Swains. 47 sp. ° 

NEWcoMBIA, Pfeiffer, 1852. Shell conical, turriculated, sinistral ; 
whorls with revolving raised sharp lines; columella somewhat 
straight, callous; lip simple, sharp. A. plicata, Mighels (xcix, 
78)... 8)sp. : 

AURICULELLA, Pfeiffer, 1855. Shell subperforate, oblong-conic; 
apertural paries furnished with an intrant, spiral lamella; colu- 
mella with the anterior plait dentiform or obsolete ; peritreme a 
little expanded. A. auricula, Fer. (xcix, 74). 21 sp. 

FRICKELLA, Pfeiffer, 1855. Subumbilicated, oblong, conic; a 
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spiral, lamellar tooth on the inner lip of the aperture ; columella 
with a compressed fold. A. amena, Pfr. (xcix, 75). 

AMASTRA, H. and A. Adams, 1853. Shell generally. dextral, 
striate or rugose, last whorl ventricose, dull-colored, brown ; col- 
umella with an anterior spiral, lamelliform plication ; lip slightly 
thickened. A. tristis, Fer. (xcix, 76). 22 sp. 

APEX, Albers, 18(0. Short conic, solid, smooth or striate ; 
upper whorls plane, the apex acute and discolored, the others 
tumid, margined ; aperture irregularly quadrangular, with mod- 
erate columellar tooth; the peristome thinly labiate, acute or 
rarely slightly expanded. A. lugubris, Chemn. 30 sp. 

CARINELLA, Pfeiffer. Shell trochiform, carinated, coarsely stri- 
ate; columella twisted and plicate; outer lip simple. A. Kau- 
aiensis, Newcomb (xcix, 80). 

LAMINELLA, Pfeiffer, 1852. Shell conical, turriculated ; spire 
somewhat acute; last whorl ventricose; columella tortuous, 
forming a large, lamellar fold; outer lip simple, sharp. A. picta, 
Mighels (xcix, 77). 70 sp. 

PERDICELLA, Pease, 1869. Shell dextral or sinistral, bulimiform, 
turreted or elongate-conical, imperforate, thinly striated ; colu- 
mella with inconspicuous or no plica; peristome simple, thin. 
A. Helena, Newcomb. 7 sp. 

LABIELLA, Pfeiffer, 1852. Shell oval-conical; inner lip callous; 
outer lip thickened; with a callosity on the middle of its inner 
margin. <A. dentata, Pfr. 6 sp. 

LEPTACHATINA, Gould, 1847. Shell conical, elongated, thin, 
smooth, translucent; spire obtuse ; aperture rounded, angular 
above; columella callous. A. clara, Pfeiffer (xcix, 79’. 38 sp. 

EBURNELLA, Pease, 1869. Shell solid, smooth, polished, 
oblong-ovate, with a twisted columellar plica; lip not thickened ; 
apex somewhat obtuse or acute. A. casta, Newcomb. 9 sp. 

CareLiA, H. and A. Adams, 1853. 

Distr.—8 sp. Sandwich Islands. C. cochlea, Reeve (xeviii, 
45). 
Yl elongated, turriculate ; whorls flattened, sometimes 

slightly shouldered ; columella strongly arcuated and contorted ; 
aperture small. 

TORNATELLINA, Beck, 1837. 

Syn.—Elasmatina, Petit, 1837. Lamellina, Pease,1860. Lam- 
ellaria, Liardet, 1876. 

Disir.—35 sp. Polynesia, Australasia, Juan Fernandez, Mauri- 
tius. JZ. globusa, Petit (ec, 97). 

Shell turbinate-oval or subtrochiform, fragile, pellucid ; colu- 
mella tortuous, truncated ; columellar lip with one or several 
teeth ; outer lip sharp, plicate within. 
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Famity CYLINDRELLID A. 

Shell cylindrically turriculated, many-whorled, the last whorl 
more or less detached at the aperture; apex of the spire usually 
truncated. 

Jaw thin, formed of oblique plications, angular in the middle; 
radula narrow, the central tooth very narrow, the laterals leaf-like, 
oblique, the marginals sometimes resembling the laterals, but 
smaller, sometimes very short, rudimentary. 

CYLINDRELLA, Pfeiffer, 1840. 

Distr.—193 species. Tropical America. 
Shell convex-cylindrical, many-whorled, truncate at the apex ; 

whorls slowly increasing in size, the later ones frequently con- 
stricted, the last partly or wholly free, angulated or subcarinated ; 
aperture subcircular, peristome reflected, continuous. 

The true Cy lindrelle are chiefly represented in the islands of 
the West Indies. They have been distributed, with regard to the 
radula, in the following manner :— 

Group 1. Cylindrella proper; only two lateral teeth on each 
side, the following ‘ marginal” teeth of very different form and 
in various numbers. C. Trinitaria, Pfr., C. gracilis, Wood, 
C. Bahamensis, Pfr., C. costata, Guilding, C. Agnesiana, Adams, 
and C. Brooksiana, Gundlach. This division contains the groups 
called Casta, Trachelia and Mychostoma by Albers. 
Group 2. Callonia, Crosse and Fischer: more than two lateral 

teeth, marginal teeth not very different; median tooth very 
narrow. C. Ellioti 7 eoey: 
Group 3. Thaumasia. Albers: more than two lateral teeth ; 

marginal teeth not differing from them. C. perlata, Gundl., 
C. Vignalensis, Wright, C. brevis, Pfr., C.scaeva, Gundl., C. rosea, 
Pfr., C. sanguinea, Pfr. 

I question the propriety of separating the groups indicated 
above by slight differences in dentition; so few observations 
have been made, and the characters are also so mutable, that it 
appears more natural as well as more convenient to continue to 
employ the old subgeneric names with diagnoses made up prin- 
cipally from characters of the shell. 

ANOMA, Albers, 1850. Shell elongated, turriculated, fusiform, 
subtruncated, attenuated to the summit; twelve to eighteen 
whorls, the last not free or declining, carinated at the base; aper- 
ture rounded- oblong, expanded in front; peristome thin, ex- 
panded. C. tricolor, Pfr. (xcix, 47). 14 sp. Cuba, Jamiaca, 
Mexico. 

THAUMASTIA, Albers, 1850. (Urocoptis, Beck [pt.], 1837.) Shell 
rimate, ovately cylindrical or subventricose ; whorls 8-10, regu- 
larly increasing, the last scarcely free, obsoletely carinate ; 
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peristome free, reflected. C. decollata, Nyst. 30 sp. Hayti, 
Jamaica, ete. 

APoMA, Beck, 1837. (Casta, Albers, 1850.) Shell sinistral, 
cylindrical, subulate ; whorls numerous, oblique, the last scarcely 
free, carinated at the base; aperture oblong, ciicular, peristome 
expanded. C. gracilis, Wood (xcix, 48). 3 sp. Jamaica. 

CALLONIA, Crosse and Fischer, 1870. Shell subulate, truncated, 
many-whorled, whorls ribbed across; last whorl free, declining, 
angulated; aperture subquadrangular; peristome simple, ex- 
panded. C. EHlliottt, Poey (xcix, 49). Cuba. 

GONGYLOSTOMA, Albers, 1850. Shell cylindrically fusiform or 
conically turreted, apex attenuated, costulately striate; whorls 
9-20, the last more or less protracted, narrow, sometimes obso- 
letely angulate; aperture circular; peristome expanded. C. ele- 
gans, Fer. 85 sp. Mostly Cuba and Jamaica. 

MycHosToMA, Albers, 1850. (Brachypus, Guild, 1828. Brachy- 
podella, Beck, 1837. Brachypodisca, Agass., 1847.) Shell sub- 
cylindrical or subulate, truncate; whorls 9-17, the last free, 
declining ; aperture subquadrangular; peristome expanded. C. 
collaris, Fer. (xcix,51). 27 sp. West Indies. 

sTROPHINA, Morch, 1852. Shell turriculated, cylindrical, sub- 
ventricose, umbilicated, summit truncate; whorls convex, ob- 
liquely plicate; columella angulated at the base; subarcuated ; 
aperture subquadrangular. C. Laterradii, Grat. (xcix, 52). 
Hayti. 

cIRROBASIS, Conrad, 1874. C. venusta, Conr. (xcix, 53). Ter- 
tiary. Pebas, Upper Amazon. 

TRACHELIA, Pfeiffer, 1855. (Acera, Ads. [ pt.], 1855.) Shell fusi- 
form, not rimate, apex attenuate, somewhat truncated; whorls 
18-24, the last free, protracted ; aperture oblique, circular ; peris- 
tome expanded. C. porrecta, Gould (xcix, 50). 33 sp. Cuba, 
and other W. I. Islands, Central America. 

METASTOMA, Strebel and Pfeffer. Not truncated; last whorls 
partly free, turned horizontally inwards, concealing the perfora- 
tion. C. Remeri, Pfr. Mexico. 

BOSTRICHOCENTRUM, Strebel and Pfeffer. Columella tubular, 
surrounded by a thick, solid, rope-like thickening. C. Tryoni, 
Pir, (xcix, 54)... Mexico. 

HOLOsPIRA, Martens, 1860. (Acera, Albers, 1850.) Shell 
rimate, turreted or fusiform, apex conical, not truncated ; whorls 
11-14, the last barely or not at all protracted, base carinated ; 
columella plicate; aperture quadrangular; peristome free, ex- 
panded. Erected by Crosse and Fischer into a distinct genus 
in the family Pupide, the teeth of the radula being in trans- 
verse rows and tricuspidate, similar to Helix ; the jaw very thin 
aud smooth. C. Pfeifferi, Menke ; Texas, Mexico. 13 sp. Mexico, 
Texas, on Cactus. 
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EPIROBIA, Strebel and Pfeffer. Distinct from Holospira by the 
columella being perpendicularly costulated, but without spiral 
plait. C. Berendti, Pfr. Mexico. 

EUCALODIUM, Crosse and Fischer, 1868. Shell subrimate, tur- 
reted, cylindrelliform, widely truncate ; last whorl slightly free, 
more or less carinate; columella with a plica, not reaching the 
aperture. Jaw arched, finely striated, with a short laminar 
appendix, recalling that of Succinea ; teeth of the radula in trans- 
verse rows, tricuspidate, similar to those of Helix. C. Ghies- 
breghti, Pfr. (xcix, 55). 20 sp. Mexico. 

ANISOSPIRA, Strebel and Pfeffer. Shell somewhat like Eucalo- 
dium, columella tubular with external plait. C. Liebmanni, Pfr. 
G@er2) 13). 

C@ELOCENTRUM, Crosse and Fischer, 1872. Pillara hollow glossy 
tube; shell resembling Eucalodium, externally ribbed.  Cylin- 
drella turris, Pfr. (xcix, 56). 8 sp. L. California, Mexico, 
Guatemala. 

BERENDTIA, Crosse and Fischer, 1869. Shell turriculated, 
dextral, with obtuse summit and numerous whorls, the last one 
descending and detached in front; peristome continuous, widely 
reflected; columella simple, without lamelle; aperture semi- 
circular, without plications; no clausilium; umbilicus deeply slit. 

General shape of shell like Clausilia, but without plaits or 
elausilium in the interior; jaw very arcuate, with nine strong 
ribs; radula with a somewhat smaller tricuspid median tooth 
and thirty lateral and marginal teeth, the first tricuspid, the 
latter bicuspid. Except the jaw, there are many points of resem- 
blance between Berendtia and Hucalodium. C. Taylori, Pfr. 
(C. Newcombiana, Gabb.) Lower California. 

FASCINELLA, Stache, 1870. 

Distr.—F. eocenica, Stache.. L. Eocene; Albona. 
Shell smooth, thin, turriculated, small; axis perforated ; spire 

sharp; last whorl small, retracted ; columella plicate, the extrem- 
ities of the lip united upon it bya callosity. 

Lera, Albers, 1850. 

Syn.— Lia, Morch, 1852. 
Distr.—8 sp. Jamaica, Hayti. L. Maugeri, Wood (xcix, 57). 
Shell very smooth, shining, subfusiform-cylindrical, apex 

truncate ; eight whorls, the last contracted below, carinated at 
the base; aperture oblong; columella plicate; peristome not 
continuous, reflected. The peculiar porcellanous surface of Leia 
will distinguish it at once from Cylindrella. 

Pinerta, Poey, 1854. 

Distr.—4 sp. West Indies. P. Viequensis, Pfr. (xcix, 58). 
Shell imperforate, conically turreted, obliquely plicate; whorls 
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7-8, somewhat tumid; aperture depressly rounded; peristome 
thin, simple, margins approximating. Jaw and radula as in 
Cylindrella; inferior tentacles atrophied. 

Macroceramvs, Guilding, 1828. 

Syn.—Leptospira, Swains., 1840. Colobus, Albers, 1850. 
Distr.—50 sp. West Indies and adjoining Continent. J. 

Jeannerett, Gundl. (xcix, 59). 
Shell oval or cylindrically turreted, apex more or less obtuse; 

whorls numerous, the last subangular; aperture subcircular ; 
peristome thin; lips approaching, the columellar lip dilated and 
reflected. 

The animal has a short foot; inferior tentacles rudimentary ; 
jaw similar to Cylindrella, very finely plicate ; radula elongated, 
the central tooth small, obtuse, laterals and marginals similar, 
palmiform, with elongated bifid internal cusps. 

The shell has usually a porecellanous white surface, here and 
there spotted and striped with brown and ash-color. 

Mr. Bland believes Pupa vetusta, a carboniferous fossil of 
Nova Scotia, to have belonged to this genus: Fischer has made 
for it a section of Pupa, which he calls Dendropupa. 

Famity PUPID. 

Shell generally minute, multispiral, cylindrical, with obtuse 
summit (Pupiform); aperture small, usually contracted by 
internal teeth or lamelle. 

Jaw smooth or finely striated, sometimes with a superior 
appendage resembling that of Succinea; radula resembling Helix, 
the central and lateral teeth similar, tricuspid, the marginals 
transverse, very short and denticulated. 

Popa, Lam, 1801. 

Syn.—Cochlodonta, Fer., 1820. Cochlodon, Lowe. 
Distr.—317 sp. Universal, boreal and tropical. Fossil, 50 sp. 

Carb., N. America; Hocene—, Europe. 
Usually very small, cylindrical or oval-oblong; umbilicus 

slight or a mere slit; plicate, striate or costellate, brown or horn- 
color; columella plicate or subdentate; lip reflected, usually 
dentate or plicate within, the extremities usually joined by a 
raised callus. 

Animal with a short foot, pointed behind; lower tentacles 
short. 

ANOSTOMELLA, Martens, 1867. Shell small, short egg-shaped, 
ribbed, epidermis brown; lip expanded, without teeth. P. ascen- 
dens, Martens. Amboina. 

TORQUILLA, Stud., 1820. (Chondrus, Hartmann, 1821. Gra- 
naria, Held,1837. Alloglossa, Lindstrém.) Shell oval-oblong or 
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fusiform, turriculated, the apex somewhat sharp; aperture oval- 
oblong, multiplicate, sometimes edentulate ; peristome expanded 
or reflected. P. polyodon, Drap. (c, 1,2). 62 sp. Europe, N. 
Africa. 

ABIDA, Pfr., 1878. P. variabilis, Drap. According to Lind- 
strém, the dentition of P. avenacea, Brug., resembles that of the 
Auriculidee. 

TOMIGERELLA, Pfr., 1878. P. soluta, Pfr. 
MODICELLA, H. and A. Adams, 1855. Shell oblong-fusiform, 

striate or smooth; spire elevated conic ; whorls slightly convex; 
aperture semi-oval, without teeth; peristome simple, or with a 
callous tubercle near the outer lip. P. Farinest, Desm. (c, 3, 4). 

CHARADROBIA, Albers, 1852. (Leiostyla, Lowe, 1852. Mastula, 
Lowe, 1852. Rheinhardtia, Bottger.) Shell narrowly umbili- 
cated, elongated or cylindrical; aperture with many plice, trans- 
verse; peristome thin. P. recta, Lowe. 17 sp. Madeira, Azores, 
one European species (P. anglica, Fer.). é 

CRATICULA, Lowe, 1854. (Charadrobia [pars], Albers.) P. 
ferraria, Lowe. 4 sp. Madeira. 

orcULA, Held, 1837. (Eruca, Swains [pt.], 1840. Gibbulina, 
Drouet [pt.], 1855.) Shell oval-cylindrical; aperture semioval ; 
columella more or less plicate, columellar lip unilamellose, peris- 
tome thin or slightly thickened, reflected. P. doliolum, Brug. 
(c, 5). 10sp. Southern Europe. 

SCARABELLA, Lowe, 1854. .(Hryma, Albers, 1854. Odonto- 
eyclas, H.and A. Adams [pt.], 1855.) Shell subperforate, ovate, 
rather solid, costulate, variegated with chestnut; whorls eight, 
the last subcompressed at the base; aperture triangularly oval, 
with two parietal plicz, two on the columella, and three on the 
outer lip; peristome slightly expanded. P. cassida, Lowe. 3 sp. 
Madeira. 

oponTocycLas, Sehlutter, 1838. (Scopelophila, Albers, 1850. 
Eryma, Albers, 1850.) Shell subperforate or rimate, conical or 
oval, striated ; spire conic, summit obtuse ; whorls slightly con- 
vex, the last compressed at the base, sometimes ascending ; 
aperture triangularly rounded, many-toothed ; peristome simple, 
a little expanded. P. Rossmassleri, Schmidt. P. Kokeilii, Ross- 
massler. 38 sp. So. Eastern Europe, Himalaya Mts. 

PAGODELLA, H. Ad., 1867. Shell rimate, ovate, opaque ; whorls 
convex; aperture semioval, with two parietal plice, and a thin, 
nearly direct peristome, the margins of which are callously con- 
nected. P. ventricosa, H. Ad. 2 sp. Mauritius, Isle of 
Bourbon. . 

INFUNDIBULARIA, Pfr., 1876. P. infundibuliformis, Orb. 
Bolivia. 

ALVEARELLA, Lowe, 1853. Shell oval, smooth or striated ; 
spire convex, apex obtuse ; whorls convex, the last contracted at 
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the base; aperture subtriangular, oblong, toothed ; peristome 
callous, reflected. P. Sturmi, Kuster. 4 sp. Natolia, Madeira. 

LEUCOCHILA, Martens, 1860. Cylindrically ovate, apex some- 
what obtuse, smooth, pellucid, shining ; aperture semioval, eden- 
tulous, or ar med with teeth or plications ; lip thickened, reflexed, 
rimate. P. fallax, Say. P. armifera, Say (e7o)P°s sp. United 
States, West Indies. 

SPHYRADIUM, Agassiz, 1837. Shell rimate or umbilicate, oblong, 
obconic, apex obtuse, pallid corneous, costulate; whorls 6-8, 
rather flat, the last compressed; aperture edentulous or few- 
plicate; outer lip incurved in the middle. P. truncatella, Pfr. 
10 sp. Southern Europe, Caucasus, Himalaya Mts. 

PAGODINA, Stabile, 1864. (Pagodulina, Clessin.) P. pagodula, 
Desm. Europe. 

pupPIsoMA, Stoliczka. Shell subconic or ovate, thin, corneous, 
the cuticle transversely striate ; aperture edentulous ; columellar 
lip somewhat expanded, internally twisted, often with a small 
tooth. 2sp. P. lignicola, Stol, Penang. 

DENDROPUPA, Fischer, 1883. P. vetusta, Dawson. Carbonif- 
erous ; Nova Scotia. There are a number of tertiary species. 

ANTHRACOPUPA, Whitfield, 1881. P. Ohioensis, Whitfield. Carb.; 
Ohio. 

LAURIA, Gray, 1840. (Gastrodon, Lowe, 1854.) Peristome 
margined, reflexed ; the young shell with a transverse series of 
short, triangular plaits, disappearing in the later whorls. P. 
umbilicata, Drap. 4 sp. Europe, Madeira, Teneriffe, Abyssinia. 

PUPILLA, Leach, 1820. (Torquatella, Held, 1837. Paludinella, 
Lowe, 1854. Odostomia, Moquin-Tandon, 1855.) Cylindrical, 
apex obtuse ; whorls 5-9, corneous, somewhat shining ; aperture 
rounded, lip expanded, scarcely reflected, armed with teeth or 
without teeth. PP. biplicata, Mich. (c, 7,8). Ti sp. Universal, 
mostly European, Indian and North American. 

Vertico, Miller, 1774. 

Syn.—Pupella, Swains., 1840. Mastula and Staurodon, Lowe, 
1852. 

Distr.—100 sp. Universal. Fossil. Liassic? Miocene—. 
Shell minute, rimate, oval, frequently sinistral, apex obtuse ; 

whorls five or six, striate or plicate; aperture irregular, multi- 
dentate ; peristome expanded, with white lip. 

Animal without inferior tentacles ; jaw nearly smooth or longi- 
tudinally wrinkled, subrostrate in the middle; marginal teeth 
saw-like. 

ALAA, Jeffreys, 1830. (Isthmia, Moquin-Tandon, 1835. Dexio- 
gyra, Stabile, 1864.) Shell cylindrical; aperture denticulate or 
multilamellate ; peristome simple. V. antivertigo, Drap. (ce, 11, 
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12). 85 sp. Europe, N. Africa, East and West Indies, Poly- 
nesia, United States. 

VERTILLA, Moquin-Tandon, 1855. V. pusilla, Mull. (c, 13). 
15 sp. Europe, Australia, Sandwich Isles, ete. 

ISTHMIA, Gray, 1821. (Truncatellina and Paludellina, Lowe, 
1852. Edentulina, Clessin.) Shell cylindrical, summit obtuse, 
striated, whorls flattened; aperture semioval, edentulous; lip 
thin, slightly reflected. P. columella, Mart. (c, 9,10). 27 sp. 
Europe, Africa, ete. 

FAULA, H. and A. Adams, 1855. (Fauxulus, Schauf., 1869.) 
Shell sinistral, oval-conic, smooth; spire conical or subeylin- 
drical,apex pointed ; whorls flattened, the last narrowed towards 
the base; aperture semioval, plicate within the outer and on 
the parietal wall; peristome simple. P. Capensis, Kurr. (c, 100). 
3 sp. Cape of Good Hope. 

ZosPEuM, Bourg., 1856. 

Distr.—10 sp. Caverns in Carniola and Spain. Z. speleum, 
Rossm. (c, 14). 

Shell minute, subhyaline, pupiform, umbilicated, spire obtuse ; 
aperture usually with columellar and parietal plicze, sometimes 
edentulous. 

The members of this group are met with in caverns and other 
places from whence the light is excluded. Bourguignat, in con- 
sequence, supposes that they are without the usual organs of 
vision; four tentacles. The position of this genus is somewhat 
doubtful; some conchologists are inclined to place it near Cary- 
chium, which its radula resembles. 

SrroputA, Albers, 1850. 

Syn.—Cerion, Morch, 1852. 
Distr.—35 sp. West Indies, Florida, Bahamas. S. wva, Linn. 

(c, 15). S. chrysalis, Fer, (c, 16). 
Shell large, pupiform, or cylindrical, with obtuse apex ; striate 

or costate, rimate; aperture oval, with plicate columella and 
expanded lip. 

inferior tentacles very short; jaw finely striated with a median 
pr jection; dentition resembling Helix. 

Meaaspira, Lea, 1834. 

Syn.—Pyrgelix, Beck, 1837. 
Distr.—2 sp. Forests of Brazil. Fossil, Eocene of Paris 

basin. JM. elatior, Spix (c, 17). 
Shell elongated, attenuated to an obtuse apex, multispiral ; 

whorls about twenty-five in number, flattened, slowly increasing, 
costulate ; aperture small, rounded, angular behind; columella 
with transverse dentiform plications ; peristome simple. 
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Ca@nmaxis, Adams and Angas, 1855. 
Distr.—2 sp. Cape of Good Hope,Solomon’s Is. C. exigua, 

Ads. and Angas (¢, 18). 
Shell dextral, umbilicated, turreted, obliquely costulate ; spire 

usually decollate; whorls numerous; aperture with a parietal 
plica or tubercle, a subcolumellar plication, and a columellar 
lamella not visible from without; peristome simple, continuous. 

PerRiERIA, Tapparone-Canefri, 1879. 

Disir.—P. Clausilixformis, Tapparone. New Guinea. 
Shell sinistral, many-whorled, truncated at the apex ; aperture 

elliptical; peristome continuous; columella twisted, dentately 
truncate below. 

Approaches Clausilia, but differs by its truncated spire and 
columella and want of plications. 

Rittya, Munier-Chalmas, 1883. 

Distr.—Kocene; Paris. Type, Pupa Rillyensis, Desh. - 
Shell sinistral, fusiform, ventricose, apex not decollated, sharp ; 

aperture simple or dentate; subcolumellar plication joining a 
columellar lamella largely developed in the interior, peristome 
reflected. 

CriausiLiA, Draparnaud, 1805. 

ELtym.—Diminutive of clausum, a closed place. 
Syn.—Cochlodina, Fer., 1819. 
Distr.—T00 species and varieties. Europe (mostly southern 

and southeastern), Asia (mostly southern and western), Africa, 
West Indies (1 sp.:, South America. Fossil, 20 sp. Carb.; Nova 
Scotia. EHocene—; Gt. Britain, France. C. maxima, Grat., 
miocene of Dax, is 2 inches long. 

Shell fusiform, usually sinistral; aperture elliptical or pyri- 
form, with a posterior sinus, contracted by lamellz, and closed 
when adult by a movable shelly plate (clausilium) in the neck ; 
peristome continuous, reflected. 

Animal with a short, obtuse foot; upper tentacles short, lower 
very small; respiratory and genital orifices on the left side; jaw 
with finely sillonated surface; radula like Helix. C. bidens has 
120 rows of 50 teeth; C. nigricans, 90 rows of 40 teeth each. 
A peculiar and characteristic feature of the present genus is 

that the animal is provided with an internal process called the 
“clausilium” (iii, 42), which acts as a valve or spring-door in 
closing the shell against all intruders, and has been first well 
described by Mr. J.S. Miller, in the ‘Annals of Philosophy ” for 
1822 (vol. ili, p. 378), in the following words :— 
“Independently of the various contrivances which nature has 

resorted to for the protection of the otherwise vulnerable mol- 
lusea, it has taken peculiar care to guard the apertures of many 

6 
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univalves from the intrusion of enemies; hence the apertures 
are sometimes contracted and provided with numerous folds and 
teeth. Other mollusca have a calcareous operculum permanently 
formed, which increases in thickness, and enlarges on a depressed 
spiral plane, as the opening of the shell extends with the growth 
of the animal, thus continually assimilating to its size, and when 
the animal retreats, excluding it completely from all external 
intrusion. In the Clausilia nature has continued the protection 
afforded by means of contractions and folds, and also added an 
opercular appendage. The inhabitant of the Clausilia, when 
nearly full-grown, secretes a thread-like elastic caleareous fila- 
ment, one of whose ends is aflixed to the columella. This tila- 
ment makes half a spiral turn round the columella, insinuating 
between its folds. When the animal finishes its shell and com- 
pletes the aperture, it secretes, at the unattached end of the 
filament, a spoon-shaped calcareous lamina conforming at its 
margin to the contour of the aperture. The lamina is somewhat 
smaller than this, and its margin is rounded. Its adhesion to 
an elastic filament enables the animal to push it, when it comes 
out of the shell, against the columella; and the same elasticity 
closes it on the inhabitant retreating, thus securing it from 
intruding enemies. Thus, then, this valve may be compared to 
a door provided with an elastic spring. The elasticity of the 
filament may be restored to its full power (in the empty shell) 
by sometimes immersing it in water, as I have ascertained in a 
section made with a view to this inquiry.” 

The following arrangement of the subgenera or sections of 
Clausilia is essentially that of O. Bottger, who has devoted much 
time and attention to the study of the systematic relationship of 
the species. 

BALEA, Prid., 1824. (Baleastra, Pfr., 1855. Tristania, Bottg., 
1878. Pseudobalea, Shuttl., 1854.) Shell thin, spiral, turricu- 
lated, sinistral; aperture rounded in front, angular behind, 
without lunule; columella simple or uniplicate; no clausilium. 
C. Trisiensis, Leach, and C. perversa, L. (c, 20). Europe, 
Tristan d’Acunha, New Zealand. The want of posterior lunule 
or bay of the aperture and of a clausilium, makes this an 
aberrant form, and it has sometimes been considered a distinct 
genus; it is united to the typical Clausilia, however, through 
the group Alopia, Adams, in which the clausilium is sometimes 
absent, sometimes more or less developed. 

TEMESA, H. and A. Adams, 1855. Columella plicate at the 
base. B. Clausilioides, Reeve (c, 19). Peru. 

DACTYLIUS, Sandberger, 187C. (Filholia, Bourg., 1877.) Shell 
very large, with pear-shaped aperture, continuous peristome, and 
columella with a basal lamella. Bulimus levolongus, Boubée. 
Fossil. Lower Tertiary ; Europe. 
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REINIA, Kobelt. C. variegata, A. Adams. Japan. Shell 
bulimiform. 

TRIPTYCHIA, Sandb. (Milne-Edwardsia, Bourg.) Shell large, 
subfusiform ; columellar lamella and plication subparallel, con- 
tinuous for a number of whorls; parietal lamella more or less 
developed ; the other plicze of Clausilia are absent. Clausilium ? 
C.ontiqua, Schubl. Only fossil species, miocene, and a few plio- 
cene. 

ALoPIA, H. and A. Ad., 1855. (Attica, Bottger, 1877.) Shell 
dextral, thin, livid, more or less plicate, without lunule ; internal 
plice numerous; spiral lamella disjoined; last whorl rounded 
at the base ; peristome continuous. C. Guicciardi, Held, and C. 
livida, Mke. Attica and Transylvania. 

EUALOPIA, Bottger, 1877. Only fossil species, miocene. C. 
bulimoides, A. Braun. 

TRILOBA, Vest, 1867. (Macedonica, Bottg., 1877.) C. Sandrii, 
Kust., and (@. Macedonica, Rossm. (c, 21, 22). Montenegro and 
Macedonia. 

MARPESSA, Moq.-Tand. (emend.),1855. (Dyodonta, Hartmann, 
1844.) Shell usually smooth, shining, corneous, the last whorl 
slightly compressed ; aperture rounded at the base; four parietal 
plications usually; no lunule. C. transiens, Mollend., and C. 
laminata, Mont. Europe. 

HERILLA, H. and A. Adams (emend.), 1855. (Turcica, Bottg., 
1877.) Smooth, shining, corneous, generally thin; lunule more 
or less perfect; spiral lamella disjoined; inferior internal plica- 
tions visible. C. Frivaldskiana, Rossm., and C. Dacica, Friv. 
European Turkey, Servia and Dalmatia. 

SICILIARIA, Vest, 1867. (Trinacria, Bottg., 1877.) CC. septem- 
plicata, Phil. (c, 23), and C. crassicostata, Ben. Sicily. 

DELIMA, Hartm., 1844, (emend.). (Subsections: Gibbula, Stig- 
matica, Piceata, Itala, Tirolica, Dalmatica, Binodata, Lzevissima, 
Albanica, Montenegrina, Substricta, Robusta, Semirugata, all of 
Bittger, 1877.) Corneous, shining, more or less pellucid; plica- 
tion external; spiral lamella disjoined. C. gibbula, Ziegl. C. 
stigmatica, Ziegl. C. piceata, Ziegl. C. Itala, Mart. C. Stentz?, 
Rossm. C. conspurcata, Jan. CO. binodata, Ziegl. C. levissima, 
Ziegl. C. Cattaroensis, Ziegl. C. substricta, Parr. C. robusta, 
Kust., and C. semirugata, Kust. Dalmatia, southeastern parts 
of the Alps, Italy. 

MEDORA, H. and A. Ad., 1855 (emend.). Whitish or bluish; 
lunule more or less perfect ; peristome continuous, free, some- 
times advanced. C. macarana, Ziegl. Dalmatia, Carniolia, 
Calabria. 

AGATHYLLA, H.and A. Ad., 1855 (emend.). Grayish, costulate; 
lunule none or imperfect; spiral lamella disjoined; one to three 
internal plications. C. exarata, Ziegl.(c, 24). Dalmatia, Bosnia. 
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consTRICTA, Bdttg., 1877. C. tenuisculpta, Reuss. All miocene 
species. 

CRISTATARIA, Vest, 1867. C. strangulata, Fer. Syria, Palestine, 
Crete, Macedonia. 

ALBINARIA, Vest, 1867. (Subsections: Filumna, Cretica, 
Striata, Egana, Sericata, Profuga, Lampedusa, Bigibbosa, Archi- 
pelagica, Mirabellina, Corrugata, Interstriata, Teres, Munda, 
Scopulosa, Laconica, Cerigana, Graja, Nzvosa, all of Bittger, 
1878.) C.cerulea, Fer. Greece and its islands, Asia Minor. 

CARINIGERA, MOllend.,1873. Neck provided with a keel, which 
runs parallel to the lamella. C. eximia, Mollend. Servia. 

PAPILLIFERA, Hartm., 1844 (emend.).  (Papillina, Moquin- 
Tandon, 1855. Subsections: Isabellaria, Vest, 1867. Venusta, 
Bottger, 1877. Euclista, Bittger, 1878.) Corneous; lunule per- 
fect; no internal plications nor spiral lamella. C. lampeduse, 
Cale. C. Isabellina, Pfr. C. venusta, A. Schm. C. Greca, Pfr. 
C. leucostygma, Ziegl. C.saxicola, Parr. (C. solida, Drap., and 
C. bidens, L. (c, 25, 26). Italy and Greece. 
DILATARIA, Vest, 1867. (Subsections: Banatica, Bottg., 1877. 

Charpentieria, Stabile, 1864.) C. tenuilabris, Rossm. C\. suc- 
cineata, Ziegl., and C. diodon, Stud. Austrian provinces and 
Piedmont. : 

pHaDUSA, H. and A. Ad., 1855. (Subsections: Euphedusa, 
Pseudonenia, Stereophredusa, Formosana, Megalophzedusa, 
Oospira, Acrophedusa, Cylindrophedusa, Hemiphedusa, all 
of Bottger, 1877.) Shell smooth, more or less solid, yellowish 
or corneous; lunule obsolete or none; spiral lamella generally 
disjoined ; last whorl rounded at the base ; peristome continuous, 
free. C. Shanghaiensis, Pfr. C. valida, Pfr. C. Yokohamensis, 
Crosse. C. Swinhoei, Pfr. C. Philippiana, Pfr. C. cornea, Phil. 
C. cylindrica, Gray. C. Cochinensis, Pfr. (¢, 27). C. pluviatilis, 
Bens. Eastern Asia. 

SERRULINA, Mouss., 1873. (Subsection: Filosa, Bottger, 1877.) 
C. serrulata, Midd. C. filosa, Mouss. Transcaucasia. 

FusuLuS, Vest, 1867. C interrupta, Ziegl. C. varians, Zieg. 
S. E. Germany. 

PSEUDALINDA, bottger, 1877. (Subsection: Mira, Bottg., 1877.) 
C. fallax, Rossm. (c, 28,29). C. mirabilis, Parr. Transylvania 
and Asia Minor. 

UNCINARIA, Vest, 1867. C. turgida, Zieg. Transylvania and 
Bukowina. 

MENTISSOIDEA, Bittger, 1877. OC. fusorium, Mouss. Transyl- 
vania . 

MENTISSA, H. and A. Ad., 1855 (emend.). (Subsections: 
Index, Polyptychia, Galeata, Strumosa, Mucronaria, Acroeuxina, 
Quadriplicata, Megaleuxina, Caucasica, Laciniaria, all of Bottger, 
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1877.) More or less smooth, corneous; lunule obsolete; last 
whorl with a basal crest. C. gracilicosta, Ziegl. Crimea. 

EMARGINARIA, Bottger, 1877. C. Schefferiana, Bottger. Mio- 
cene, 

CANALICIA, Bittg., 1863. C. articulata, Sandb. All species 
miocene. 

EUXINA, Bttger, 1877. C. Duboisi, Charp. C. Schwerzenbachi, 
Parr. C. strumosa, Friv. C. acuminata, Mouss. C. hetzra, 
Friv. C. Huebneri, Rossm. C. Sandbergeri, Mouss. C. 
Somchetica, Pfr. C. mesta, Fer.’ Crimea, Transcaucasia, Asia 
Minor, Syria. 

ALINDA, H.and A. Ad., 1855 (emend.’. (Iphigenia, Gray, 1840.) 
Lunule perfect; spiral lamella disjoined; internal plications 
numerous; last whorl compressed ; aperture canaliculate at the 
base. C. biplicata, Mont. C. plicata, Drap. C. index, Mouss. 
Transcaucasia. 

STRIGILLARIA, Vest, 1867. C. cana, Held. Germany and S8. 
K. Europe. 

PSEUDIDYLA, Bottger, 1877. C. Maersingensis, Sandb. Only 
two miocene species. 

iytA, H.and A. Ad., 1855 (emend.). (Subsections: Bitor- 
quata, Bulgarica, Bittger, 1877.) Lunule distinct; plications 
few or obsolete ; last whorl presenting at the base a large single 
or double crest; aperture more or less canaliculated. C. 
pagana, Ziegl. C. bitorquata, Friv. C. Varnensis, Pcr. 8. E. 
Europe and Syria. 

oLicoprrcHiaA, Bottger, 1877. (Crucita, Westerlund, 1878. 
Subsections: Armenica, Scrobifera, Hellenica, Bittger, 1877.) 
C. levicollis, Parr. C. foveicollis, Parr. C. Pikermiana, Roth. 
Greece, Transcaucasia, Asia Minor and Syria. 

PrROsTOMA, Vest, 1867 (emend.). (Plicaphora, Hartmann, 
1844. Macrogastra, Strobel, 1850. Elia, H.and A. Adams, 1855, 
part. Subsections: Erjavecia, Brusina, 1870 [| Trigonostoma, 
Vest, 1867]. Kuzmicia, Brus., 1870 [Iphigenia, Westerlund, 
1878]. Graciliaria, Bielz.,1867.) OC. Bergeri,Meyer. C.rugosa, 
Drap. C. plicatula, Drap. C. ventricosa, Drap. (c, 30). Europe. 

LAMINIFERA, Bottg., 1863. (Tortula, West.) C. Pauli, Mabille. 
C. rhombostoma, Bittg. Pyrenees. Miocene and one oligocene 
species. 

NENIA, H. and A. Ad., 1855. Costellate or striate ; no lunule; 
plication simple, superior; spiral lamella continuous ; last whorl 
rounded at the base, produced ; aperture in the axis of the shell ; 
peristome continuous, reflected. C. Blandiana, Pfr. C. cyclos- 
toma, Pfr. C. tridens, Chem. (c, 31). C. Baritletti, H. Ad. C. 
perarata, Martens. C. Bourciert, Pfr. New Grenada, Ecuador, 
Peru and Porto Rico. 
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NENIATLANTA, Bourg. Peristome feeble; under lamella par- 
allel to the upper. 2sp. Pyrenees. 

DISJUNCTARIA, Bottger. C. oligogyra, Bittger. Kocene. 
MACROPTYCHIA, Bottger. C. Sennaariensis, Pfr. N. E. Africa. 
BOETTGERIA, Heynem., 1861. C. crispa, Lowe, and C. deliostoma, 

Lowe. Madeira. 
OLYMPIA, Vest, 1867. C. Olympica, Friv. Mt. Olympus. 

Famity LIMACID A. 

Shell rudimentary, a calcareous plate, not spiral, concealed 
under the mantle, and covering the respiratory cavity. Foot 
with or without mucous pore; jaw oxygnathous, arcuated, without 
ribs, with a rostriform projection on the inferior margin (xiii, 
62); lingual plate with tricuspidate central tooth, the middle 
cusp long and narrow, laterals bi- or tricuspidate, marginals 
narrow, sharp uni- or bicuspidate (xiii, 61). The slugs are often 
crepuscular in their habits and are chiefly herbivorous, although 
sometimes taking decaying animal substances. They inhabit 
woods and gar dens, coming forth after showers or when the dew 

is on the ground. In the United States several Species are com- 
monly found in the cellars of houses. Some of the limaces occa- 
sionally climb small trees or bushes and suspend themselves 
from the branches or leaves by a glutinous thread. 

For the generic descriptions of the slugs of this and the fol- 
lowing f families I am indebted to Mr. William G. Binney, of 
Burlington, N. J., to whom I am also under many obligations 
for advice upon the treatment of some of the shell-bearing 
pulmonates. 

Limax, Linn., 1758. 

Distr.—100 sp. Universally distributed. LZ. alpinus, Fer. 
(ci, 56). LZ. Lartetit, Dupuy (ci, 57). 

Animal attached its whole length to the foot, subcylindrical, 
tapering behind, bluntly truncate anteriorly ; tentacles simple; 
mantle small, anterior, enclosing a shelly plate ; no longitudinal 
furrows above the margin of the foot, nor caudal mucous pore; 
a distinct locomotive disk; external anal and respiratory orifices 
at the right posterior margin of the mantle ; orifice of combined 
generative organs behind and below the right peduncle. 

Shell-plate testaceous, thin, flat, longer than wide, with con- 
centric striz of increase, internal. 

Jaw smooth, with median projection. Lingual membrane long 
and narrow ; central teeth tricuspid, laterals bicuspid, marginals 
aculeate, often bifid. Considerable variation is found in the 
dentition of the genus; the centrals and laterals are sometimes 
unicuspid. 

The following generic and subgeneric names have been sug- 



LIMACID &. 79 

gested for species of Limax, founded mostly on the peculiarities 
of the mantle, genitalia and ‘lingual dentition: Hulimax, Agrio- 
limax, Milax (Gray), Amalia, Lehmannia, Limacus (Lehmann), 
Krynickellus, Krynickia, Heynemannia, Plecticolimax, Hydro- 
limax, Lallemannia (Mabille), Malino (Gray), Malinastrum, 
Gestroa, Chromolimax, Opilolimax, Stabilea, Malicolimax, Mega- 
pelta (Morch), Clytropelta, Ibycus. 

AMALIA, Moquin-Tandon, 1855. (Milax, Gray, 1855.) Mantle 
more or less rugose, no concentric striz ; tail strongly carinated ; 
shell-plate with median nucleus. LZ. Sowerbyi, Fer. 

EULIMAX, Moquin-Tandon. Mantle with more or less distinct 
concentric striz, no rugosities. JZ. alpinus, Fer. (ci, 56).  L. 
gagates, Drap. (ci, 58). 

MALINO, Gray. Back keeled; dorsal shield large, front half 
concentrically, hinder longitudinally furrowed, very contractile, 
very mobile, moving rapidly from side to side as the animal 
walks. J. lumbricoides, Morelet. 

KRYNICKIA, Kalenicz. Shield very large, only adhering behind; 
body slender; respiratory orifice on the right posterior margin 
of the mantle. L. brunneus, Drap. Megapelta, Mirch, a Cen- 
tral American group, is very similar. L. semitectus, M irch. 

PARMACELLA, Cuv., 1805. 

Syn.—Girasia, Drusia, Gray (part). 
Distr.—Around Mediterranean, Canaries, Central Asia. P. 

Valenciennesi, Webb (c, 41). 
Animal limaciform, subcylindrical, swollen behind, gradually 

attenuated before; tentacles simple; mantle large, central, con- 
cealing the shell; no longitudinal furrows above the margin of 
the foot, and no caudal mucous pore; distinct locomotive disk ? 
external respiratory and anal orifices at the right posterior mar- 
gin of the mantle; orifice of the combined generative organs 
behind and below the right eye-peduncle. 

Shell small, testaceous, internal, rudimentary, subspiral, aper- 
ture very large, dilated anteriorly. 

Jaw smooth, with a median projection. Lingual membrane 
with tricuspid centrals, first laterals tricuspid also, marginals 
aculeate. 

The young animal is entirely enclosed in the shell, which is 
furnished with a sort of operculum. As the animal grows the 
operculum falls, the shell becomes covered with the mantle, and 
only increases at its outer margin, like the simple shell-plate of 
Limax. 

CRYPTELLA, Webb and —— 1833. Canary Islands. Shell 
less distinctly spiral. 

During eight or nine seaanbae in the year their vital activity is 
suspended, and they remain concealed under the large blocks of 
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lava with which these islands are covered ; they are herbivorous, 
and during the rainy season, especially in the night, they quit 
their retreats and commit great havoc in the gardens. The 
peasants destroy them by thousands, but, notwithstanding this 
persecution, their numbers do not appear to diminish. 

PuHospHorax, Webb and Bertholet, 1838. 

Distr.—P. noctilucens, W.and B. (ci, 61). Teneriffe. 
Animal limaciform, swollen at middle; tentacles simple; 

mantle large, anterior, with a posterior, small, phosphorescent 
disk, and concealing a shell-plate ; no longitudinal furrows above 
the margin of foot and no caudal mucous pore shown in the plate ; 
distinct locomotive disk ? external anal and respiratory orifices 
on right anterior margin of mantle ; generative orifice ? Internal 
shell-plate thick, oval, testaceous. Jaw? Lingual membrane? 
Teneriffe. A doubtful genus, so little do we know of it. It is 
impossible to ascertain its systematic position. 

MARIAELLA, Gray, 1855. 

Syns.—Tennentia, Humbert, 1862. Clypeicella, Val. 
Distr.—5 sp. Philippines, Seychelles Is. J. Dussumieri, 

Gray (xcii, 78). 
Body limaciform, subcylindrical, attenuated behind; tentacles 

simple ; mantle large, anterior, concealing the shell; longitudinal 
furrows above the margin of the foot, meeting over a linear 
caudal mucous pore; distinct locomotive disk ; external respira- 
tory and anal orifice on the right central margin of mantle ; 
orifice of combined genital system behind and below the right 
eye-peduncle. 

Shell internal, small, rudimentary, convex above, flat below, 
apex on right posterior side, recurved. 

Jaw smooth, with median projection. Lingual membrane with 
tricuspid centrals and laterals, and aculeate, bifid marginals, in 
the typical species ; others vary. 

The swollen central portion of the animal seems the first 
approach to a turbinate mass of viscera, separated from the 
foot. 

ParMarion, Fischer. 

Syn.—Girasia, Gray (in part), 1855. 
Distr.—10 sp. Java, India. P. papillaris, Humb. (ci, 58,59). 
Animal limaciform, subcylindrical, tapering behind ; tentacles 

simple: mantle large, anterior, enclosing an internal shell-plate, 
which is partially exposed by a posterior opening ; distinct loco- 
motive disk? longitudinal furrows above the margin of the foot 
and caudal mucous pore, over which is a horn-shaped process ; 
external, anal and respiratory orifices on the posterior right 
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margin of mantle (see von Martens’ figure of P. papillaris) ; 
orifice of combined genital system ? 

Shell-plate internal, rudimentary, flat, with a side nucleus. 
Jaw smooth, with a median projection. 
Lingual membrane with tricuspid centrals, bicuspid laterals, 

and aculeate, bifid marginals. 

Urocycius, Gray, 1864. 
Disir.— Mozambique, Prince’s Isle, etc. U. Kirkii, Gray 

(ci, 60). 
Aninal limaciform, subcylindrical, blunt before, tapering 

behind ; tentacles simple; mantle small, anterior, with a poste- 
rior opening, and concealing an internal shell-plate ; longitudinal 
furrows above the margin of the foot and caudal mucous pore; a 
distinct locomotive disk; external respiratory and anal orifices 
on the right slightly anterior margin of the mantle; orifice of 
combined generative organs behind and below right eye-peduncle. 

Shell-plate internal. 
Jaws smooth, without median projection. 
Lingual membrane with tricuspid centrals, bicuspid laterals, 

aculeate and bifid marginals. 
Nearly allied to Parmarion; seems only to differ by the 

position of the respiratory orifice, and the want of the horn- 
shaped process to the caudal pore. 

DENDROLIMAX, Heynem., 1868. 

Distr.—Prince’s Island. D. Heynemanni, Dohrn. 
Animal limaciform, subcylindrical, blunt before, tapering 

behind, tentacles simple; mantle small, anterior, concealing an 
internal shell-plate, perforated posteriorly; longitudinal furrows 
above the margin of the foot ? a caudal mucous pore, with over- 
hanging, horn-shaped process; distinct locomotive disk: anal 
and respiratory orifices at anterior right edge of mantle; orifice 
of combined genital system behind and below right eye- 
peduncle. 

Shell-plate internal, suboval, slightly convex, small, with 
posterior nucleus and concentric lines of growth. 

Jaw smooth, with median projection. 
Lingual membrane with peculiarly shaped teeth, centrals tri- 

cuspid, laterals bicuspid, marginals aculeate, bicuspid. 
The horn-shaped process only seems to distinguish it from 

Urocyclus, the position of the respiratory orifice from Parma- 
rion. 

Dentition peculiar. 
Dr. Fischer considers this genus a synonym of Urocyclus, 

Gray. 
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OopeLtta, Morch, 1867. 

Distr._Java, Ceylon, Cape of Good Hope, Guinea. O. nigro- 
punctata, Morch. 

Body limaciform, subcylindrical, tapering behind ; tentacles 
simple; mantle small, oval, more pointed behind; no longitu- 
dinal furrows above the margins of the foot,and no caudal mucous 
pore; no distinct locomotive disk; external respiratory and 
anal orifices on the right slightly anterior margin of the mantle ; 
orifice of combined generative system behind and under the right 
eye-peduncle. 

No internal shell-plate. 
Jaw smooth, with a median projection. 
Lingual membrane with tricuspid centrals, bicuspid laterals, 

quadrate marginals. 

The two following genera, together with Selenites, Fischer 
(Helix concava, Say), constitute the family Selenitid, Fischer, 
characterized by the dentition of Testacella united to the jaw of 
Limax. The elements thus united appear to me to be other- 
wise too incongruous. If such characters are suflicient for the 
formation of families, then Cystopelta, Tate, would require a 
new family also, having the teeth of Testacellidze with the ribbed 
jaw of Arion; and so we might multiply families ad infinitum. 

PuiutontA, Stabile, 1864. 

Syn.—Viquesnelia, Morelet (not Deshayes). 
Dist.—P. Atlantica, Morelet. Azores. 
Body compressed behind, carinated, rugose ; mantle median, 

free in front, with posterior pulmonary orifice; posterior 
extremity subtruncated, without mucous pore ; jaw without ribs 
or median rostriform projection ; teeth like Testacella. Internal 
shell-plate oblong, Ancyliform, with a rudimentary spire. 

The shell of this genus was considered by Morelet and Drouet 
a recent representative of the genus Viquesnelia, Desh., 1857 ; 
a name given to certain fossils of the nummulitic beds of Rou- 
melia. The identification is, however, imaginary. 

TRIGONOCHLAMYS, Bottger, 1881. 

Dist.— T. imitatrix, Bittg. Caucasus. 
Animal limaciform, with two dorsal and two lateral grooves, 

directed from the mantle towards the head; mantle behind the 
middle of the body very small, attached all around, granular ; 
anal and respiratory orifices behind the right margin of the 
mantie ; tail short, compressed, carinated, without mucous pore ; 
jaw similar to that of Parmacella, radula to Testacella. No 
internal shell ? 
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PSEUDOMILAX, Bottger, 1881. Differs in its mantle, being free 
in front and on the right side; genital orifice on the right side 
of the neck. Jaw and radula not observed. No internal shell ? 
P. Lederi, Bottger. Caucasus. 

Aspipiporus, Fitzinger, 1833. 

Like Limax, with perforated mantle. 

Famity TEBENNOPHORID &. 

Animal naked. Mantle covering the entire back. No mucous 
pore ; jaw oxygnathous; lingual dentition similar to Helix. No 
shell. 

TEBENNOPHORUS, Binn., 1842. 

Syn.—Incillaria, Bens., 1842. Megimathium, Van Hasselt, 
1824. Philomycus, Raf., 1820. 

Distr.—Asia, North and Central America. 7’. Carolinensis, 
Bose (ci, 52; iii, 44). United States. 

Animal limaciform, cylindrical, blunt before, slightly atten- 
uated behind ; tentacles simple ; mantle covering the whole back; 
no longitudinal furrows above the margin of the foot, and no 
caudal pore; no distinct locomotive disk; external respiratory 
and anal orifices near the head, somewhat to the rear of the right 
eye-peduncle; orifice of combined genital system behind and 
below the right eye-peduncle. 

Shell or shell-plate none. 
Jaw smooth, with median projection. 
Lingual membrane long and narrow, centrals and first laterals 

unicuspid, outer laterals bicuspid, marginal teeth quadrate. 
PALLIFERA, Morse, 1864. Jaw ribbed. P. dorsalis, Binney. 

United States. 

i Faminy ARIONID 4. 

Animal naked, with or without mucous pore ; mantle concealing 
a shell-plate, or a few caleareous grains which represent it; jaw 
strongly ribbed ; central tooth tricuspidate, the median cusp long 
and narrow, laterals and marginals bicuspidate. 

ARIoNn, Fer. 

Syn.—Prolepis and Lochea, Moquin-Tandon, 1855. Baudonia, 
Mabille. Kobeltia, Seibert. 

Distr.—Kurope, Northern Asia and Africa. A. fuscatus, Fer, 
(ci, 53). 

Animal limaciform, subecylindrical, attenuated behind ; ten- 
tacles simple; mantle small, anterior, concealing calcareous 
grains, sometimes agglomerated into a shelly plate; longitudinal 
furrows above the margins of the foot, meeting over a caudal 
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mucous pore; a distinct locomotive disk; exterior respiratory and 
anal orifices on the anterior right margin of the mantle ; orifice 
of the combined genital system below the last. 

Internal calcareous grains, in some species agglomerated, 
forming an imperfect shell- plate. 

Jaw ribbed Lingtial membrane with tricuspid central teeth, 
tricuspid or bicuspid laterals, and quadrate marginals. 

The ‘“ land-soles ” occasionally devour animal substances, such 
a dead worms or injured individuals of their own species. They 
lay 70-100 eggs between May and September, are 26-40 days 
hatching, and attain their full growth in a year; they begin to 
Oviposit a month or two before that period. The egos of A. 
hortensis are very phosphorescent for the first fifteen days 
(Bouchard). 

BAUDONIA, Mabille. Distinguished from Arion by being 
anteriorly enlarged and depressed, the shield almost smooth, 
the head well separated from the body, and the tentacles rather 
small. Characters of but little value. 2 Portuguese sp. 

ARIUNCULUS, Lessona, 1881. Genital orifice nearer the tentacle 
than the pulmonary orifice. 3 sp. A. Spezize, Lessona. Pied- 
mont. 

LOCHEA, Moquin-Tandon, 1855. Shell represented by unequal, 
isolated, calcareous granulations. A. rufus, Linn. Europe. 

PROLEPIS, Moquin-Tandon, 1855. Shell rugose, produced by 
the agoregation of separate calcareous particles. A. fuscus, 
Miill. Europe. 

ARIOLIMAX, Morch, 1860. 

Distr.—5 sp. Pacifie coast of United States. A. Columbianus, 
Gould (ci, 54). 

Animal limaciform, subcylindrical, tapering behind; tentacles 
simple; mantle anterior, small, concealing an internal shell- 
plate; longitudinal furrows above the margin of the foot, 
meeting over a caudal mucous pore; a distinct locomotive disk , 
external respiratory and anal orifices on the posterior right 
margin of the mantle; orifice of combined genital system on fhe 

right side of the body, below the anterior free edge of the mantle. 
Shell- plate internal, solid, flat, longer than wide. 

Jaw ribbed. Lingual membrane with tricuspid centrals, 
bicuspid laterals and quadrate marginals. 

Ariolimax differs from Prophysaon by the position of the 
respiratory orifice in the hinder half, and of the genital orifice 
below the free part of the shield, and the presence of a mucous 
pore. 

GromaLacus, Allman, 1843. 

Distr.—Eastern Europe. G. maculatus, Allm. (ci, 55). 
Animal limaciform, subcylindrical, blunt behind; tentacles 
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simple; mantle anterior, close to head, concealing a shell-plate ; 
longitudinal furrows above the margin of the foot? a caudal 
mucous pore; a distinct locomotive ‘disk ; external respiratory 
and anal orifices on the right far anterior margin of mantle ; 
orifice of combined genital system behind and below right eye- 
peduncle. 

Shell-plate calcareous, flat, small, internal, ovate. 
Jaw ribbed. Lingual membrane with tricuspid centrals, 

bicuspid laterals, quadrate marginals. 
LETOURNEUXIA, Bourg., 1866. Animal limaciform, subcylin- 

drical, scarcely attenuated behind; tentacles simple; mantle 
small, anterior, concealing a shell-plate ; no longitudinal furrows 
above the margin of the foot, and no caudal mucous pore; no 
distinct locomotive disk; external respiratory and anal orifices 
on the right anterior margin of the mantle; orifice of the com- 
bined genital system? Shell-plate internal, calcareous, suboval, 
flat. Jaw ribbed. Lingual membrane? There is a peculiar 
overhanging process to the side of the body, near the tail. 
Algiers. G. Numidicus, Bourg. 

ANADENUS, Heynemann, 1863. 

Distr.—2 sp. Himalaya Mountains. A. giganteus, Heynem. 
Animal limaciform, subcylindrical, tapering behind ; tentacles 

simple; mantle anterior, concealing an interior shell-plate ; no 
longitudinal furrows above the margin of the foot, and no caudal 
mucous pore; a distinct locomotive disk; external respiratory and 
anal orifices on the right posterior margin of the mantle ; orifice 
of the combined genital system behind and below the right eye- 
peduncle. 

Internal shell small, oval, flat, with posterior nucleus and con- 
centric strive. 

Jaw with numerous ribs. Lingual membrane with tricuspid 
centrals, bicuspid laterals, and quadrate marginals. 

Propuysaon, Bland and Binney, 1873. 

Distr.—1 sp. Pacific coast of United States. P. Hemphilli, 
Binney and Bland. 

Animal limaciform, subcylindrical, tapering behind ; tentacles 
simple ; mantle small, anterior, concealing a Shell- plate ; no longi- 
tudinal furrows above the margin of the foot, and no caudal 
mucous pore; no distinct locomotive disk ; external respiratory 
and anal orifices on the right anterior margin of the mantle; 
orifice of combined genital system behind and below the right 
peduncle. 

Internal shell-plate thick, small, flat, longer than wide. 
Jaw ribbed. 
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Lingual membrane with tricuspid centrals, bicuspid laterals 
and quadrate marginals. 

Closely allied to Anadenus. 

Hempuitiia, Bl. and Binn., 1872. 

Distr.—1\ sp. H. glandulosa, B. and B. (xcii, 74). Coast of 
Oregon. 

Animal limaciform, blunt before, swollen at centre, and 
greatly attenuated behind; tentacles simple; mantle subcen- 
tral, large, oval, concealing all but a rounded large orifice; an 
internal shell-plate; longitudinal furrows above the margin of 
the foot and caudal mucous pore, over which is a hump-like pro- 
cess; no distinet locomotive disk; external respiratory and 
anal orifices at the central right margin of the mantle; orifice 
of combined genital system near the right eye-peduncle. 

CryprostrRakon, W. G. Binn., 1879. 

Distr.—C. Gabbi, Binney. Costa Rica. 
Animal limaciform, subcylindrical, attenuated behind; ten- 

tacles simple; mantle slightly anterior, thin, small, concealing 
the shell; no longitudinal furrows above the margin of the foot, 
and no caudal mucous pore; distinct locomotive disk? exter- 
nal respiratory and anal orifices on the right central margin of 
the mantle; orifice of genital organs? 

Shell internal, sigaretiform, rudimentary, large as mantle, 
membranous, subspiral, with postero-lateral nucleus. 

Jaw ribbed. Lingual membrane with tricuspid central teeth, 
bicuspid laterals, and quadrate marginals. 

CysTopELtA, Tate, 1881. 

Distr.—C. Petterdt,:Tate. Tasmania. 
Body attached for half its length to the back of the foot; 

mantle very large, enveloping the whole animal in repose, but 
from. beneath which the head and the tip of the tail alone are 
visible from above, when the animal is crawling; tentacles four ; 
tail with a mucous pore at the tip; mandible like that of Arion; 
linzual teeth resembling those of Testacella. No shell. 

DamayaAntTIA, Issel, 1874. 

Distr.—D. dilecta, Issel. Borneo. 
Animal without shell; mantle forming a rounded prominence 

in the front half of the body; a mucous pore at the hinder end 
of the foot. No jaw observed. 

OTHELOSOMA, Gray. 

Insufliciently described, resembling more the leech of Ceylon 
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than a slug. No exact generic characters are given. O. Sys- 
mondwi, Gray. Gaboon, Africa. 

EUMELUS, DEROCERAS, ZILOTEA, URCINELLA, TESTACINA, LIMACIAS, 
Rafinesque. All unrecognized genera of slugs. 

PARMULA, SCUTELLIGERA — Larvee of insects —Gray, Cat. Brit. 
Mus., 161. 

+ + Elasmognatha. 

Jaw with a superior quadangular accessory plate. 

Famity SUCCINEID &. 

Shell oblique, sometimes flattened, paucispiral, very thin, 
transparent. = — 

Inferior tentacles but slightly developed or wanting ; jaw with 
a median quadrangular accessory piece, projecting upwards 
(xiii, 63) ; central tooth tricuspid, same size as the laterals which 
are bi- or tricuspid, marginals narrow at base, multicuspid. 

SuccingeA, Drap., 1801. 

Syn.—Cochlohydra, Fer., 1819. Neritostoma, Klein, 1753. Lu- 
cena, Oken, 1815. Amphibina and Amphibulina, Hartmann, 1821. 

Distr.—200 sp., world-wide; subaquatic, living in damp places, 
near the margins of streams. Fossil; Hocene—. 

Shell oval, very fragile and transparent; spire short; the 
whorls few, and very rapidly enlarging ; aperture oval; outer lip 
thin, not reflected, united below by a broad curve with the thin, 

smooth columella. 
Animal large, usually barely retractible within its shell; ten- 

tacles short and thick, the inferior pair inconspicuous; foot broad, 
TAPADA, Studer, 1830. (Succinea, restricted.) Whorls well- 

rounded, with impressed sutures. §S. obliqua, Say (c, 32). U.S. 
BRACHYspPIRA, Pfr., 1855. Shell ovate, inflated; spire very 

short, acuminate; last whorl flattened, scutiform; aperture 
large, angulated. S. ovalis, Gould. SS. putris, Linn. (c, 33). 

TRUELLA, Pease, 1871. Shell elongate, slender; aperture con- 
tracted behind. 3sp. Polynesia. §S. procera, Gld., ete. 

PELTA, Beck,1837. S. Cumingii, Beck. Ins. Juan Fernandez. 
HELISIGA, Lesson, 1829. Shell ovate-ventricose; spire very 

short; aperture wide, patulous; peristome acute. Eye-peduncles 
short, cylindrical, swollen at the base; tentacles short, rudi- 
mentary. S. Sancta-Helenx, Lesson. St. Helena. 

Omatonyx, d’Orb., 1841. 

Distr.—5 sp. West Indies and Brazil. O.. unguis, d’Orb. 
(c, 36). 
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Animal limaciform, blunt before, short behind; tentacles 
simple; mantle large, central, its margins holding the edges of 
the external shell; no longitudinal furrows above the margin of 
the foot, and no caudal mucous pore; no distinct locomotive 
disk; external respiratory and anal orifices on the right central 
margin of the mantle; generative orifice below and behind the 
right eye-peduncle, 

Shell external, its margins embedded in the mantle, rudi- 
mentary, paucispiral, oval, depressed, unguiform. 

Jaw smooth, with median and accessory quadrate plate. Lin- 
gual membrane with tricuspid centrals, tricuspid laterals, and 
multifid quadrate marginals. 

Hyauimax, H. and A. Ad., 1855. 

Distr.—Mauritius, Nicobar Islands. H. pellucidus, Quoy 
(ci, 49, 50). 

Animal limaciform, swollen at centre, blunt before, and 
tapering behind; tentacles simple; mantle large, central, con- 
cealing all but a small opening; an internal shell-plate ; no longi- 
tudinal furrows above the margin of the foot, and no caudal 
mucous pore ; no distinct locomotive disk; external respiratory 
and anal orifices on the central right margin of the mantle; 
orifice of combined genital system on right side of head, half- 
way between eye-peduncle and mantle. 

Shell large, rudimentary, thin, oval, unguiform, non-spiral. 
Jaw smooth with blunt median projection and accessory 

quadrate plate. 
Lingual membrane with tricuspid central teeth, multifid 

laterals, and quadrate marginals. 

Lirnoris, Blanford, 1863. 

Distr.—3 sp. India, Tahiti. JZ. rupicola, Bl. (c, 40). 
Shell external, auricular, ovate, thin, with an external longitu- 

dinal carina and corresponding internal sulcus ; aperture rather 
large, continuous; spire small. The animal has large eyes, on 
short, retractile peduncles tumid towards the base; inferior 
tentacles not visible; foot short, pyriform. 

Jaw oxygnathous; radula like Helix. 
The position of this genus is uncertain; it appears to agree 

with the Succineide in the want of inferior tentacles, but differs 
in the character of the jaw. 

CATINELLA, Pease, 1871. 

Distr.—3 sp.. Polynesia. C. rubida, Pease. C. explanata, 
Gld. (c, 34). 

Shell planulate, fragile, spire rudimentary. Arboreal. 
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ATHORACOPHORUS, Gould. 

Syn.—Janella, Gray. Aneitea, Gray. Aneiteum,McDon. Tri- 
boniophorus, Hubert. 
Distr.—New Hebrides, ete. A. bitentaculata, Gray (ci, 51). 
Animal limaciform. subeylindrical, tapering behind ; inferior 

tentacles wanting; mantle anterior, small, triangular, lateral, 
adherent, enclosing the shell-plate; no longitudinal furrows above 
the margin of the foot, and no caudal mucous pore; no distinct 
locomotive disk; external respiratory and anal orifices on the 
right central margin of the mantle; orifice of the combined 
genital system behind and below the right eye-peduncle. 

Shell-plate internal, flat, calcareous, oblong, sometimes in 
separate grains. 

Jaw smooth, with median projection and quadrate accessory 
plate. 

Lingual membrane with peculiarly shaped teeth, with long, 
narrow, curving, base of attachment, and low, transverse, mul- 
tifid cusp. 

The animal has peculiar dorsal grooves. 
CONOPHERA, Hutton. Eye-peduncles short and conical. (C. 

marmorea, Hutton. New Zealand. 

SuporDeR DITRE MATA. 

Male and female orifices widely separated ; oculiferous tentacles 
simply contractile, not invertible. 

Famity VERONICELLID 4. 

Characters those of the genus Veronicella. The Veronicellidz 
are terrestrial, the Oncidiide, aquatic animals. 

VERONICELLA, Blain (emend.), 1817. 

Syn.—Vaginula, Fer., not Vaginulus, Stoliczka. 
Distr.—Asia, Africa, South and North America, in warm lati- 

tudes. V. Floridana, Binney (cii, 66, 67). 
Animal limaciform, elongate-ovate, rounded above, flat below, 

margins expanded ; tentacles bifid, unequal, contractile; mantle 
covering the whole back; no longitudinal furrows above the 
margin of the foot, and no caudal mucous pore; no distinct loco- 
motive disk; external respiratory orifice connecting with a tube 
to the anal orifice at the extreme posterior under part of the 
animal ; orifice of the male genital organ at the base of the right 
tentacle, of the female organs at the middle of the right under- 
side of the animal. No internal shell or plate. . 

Jaw with numerous ribs. Lingual membrane quite peculiar, 
marginals quadrate. 

The Veronicelle of South America live in families, hiding 
7 
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under the trunks of trees and in fissures near the water, or on 
dry ground, and are never truly aquatic. They quit their retreats 
during the night, or during the day when it rains; remaining in 
a torpid state during the dry season. The species of the Old 
World live principally upon the trees in shady places and damp 
parts of the forests, concealing themselves under the leaves 
during the greater part of the day ; they crawl quickly and leave 
no slimy trace behind them like the Limacide. Their eggs are 
large and oval, ten or fifteen being joined together in a necklace- 
like, gelatinous thread, which is coiled, and more or less covered 
with mucus. 

Famity VAGINULID A. 

Characters those of the following genus :— 

Vacinutus, Stoliczka. 

Syn.—Vaginula and Veronicella, part, of authors. 
Distr.—Cochin China ete: Ve. Taunaysit, Fer. (ci, 62). 
Animal limaciform, subeylindrical, high on the back, slender 

and pointed at tail; tentacles bifid; mantle covering the whole 
back ; no longitudinal furrows above the margin of the foot, 
and no caudal mucous pore; no distinct locomotive disk ? exter- 
nal anal and respiratory orifice at the lower right side of the 
mantle about two-fifths of the length of the body distant from 
the front ; generative orifices distinct, the female with the respi- 
ratory orifice as above described, the male orifice behind and 
below the right eye-peduncle. 

No shell. 
No jaw. Lingual membrane short ; teeth aculeate. 
For a notice of this agnathous genus as restricted from Veron- 

icella, see Stoliczka, Jour. Asiatic Soc. Bengal, 2d series, vol. 
xlii, number clxxxi, p. 33. 

LimMace.us, Blainv., 1817. 

Distr.—L. Elfortianus, Blainv. (ci, 63 
Animal elongated, subcylindrical ; the foot covering the whole 

ventral surface, and only separated from the back by a groove 
back enveloped in a thick skin, forming anteriorly a sort of 
mantle over the pulmonary cavity, the orifice of which is at the 
right side; generative orifices distant, that of the male at the 
base of the right tentacle, oviduct at the posterior part of the 
right side ; the two communicating by a groove. <A doubtful 
genus. 

Famity ONCHIDIID A. 

Characters those of the genus Onchidium. The mantle, as in 
Veronicellidz, covers the entire back; the mouth is covered by 
a buccal veil. Aquatic. 
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Includes Onchidium, without, and Peronia (Blainv.) with rami- 
fied dorsal appendages, both of Indo-Pacific distribution ; also 
Onchidella and the doubtful genus Buchanania (Lesson). 

OnoutpiuM, Buchanan, 1800. 
Syn.—Oris, Risso ? 
Distr.—Bengal, West Indies, ete. O. typhx, Buch. (ci, 64). 
Animal limaciform, elongate-oval; tentacles wanting ; mouth 

with lobate appendages ; mantle coriaceous, tubercular, covering 
the whole back; no longitudinal furrows above the margin of 
the foot, nor caudal mucous pore; no distinct locomotive disk ; 
external respiratory orifice under the right posterior margin of 
the mantle; anal orifice separate from the last, posterior; male 
external generative orifice under the right eye-peduncle ; female 
orifice at posterior of under side of body. 

No shell or shelly plate. 
No jaw. Lingual membrane broad ; teeth different in shape 

from those of the terrestrial genera, arranged in very oblique 
rows; centrals tricuspid, side teeth all alike, bicuspid, inner 
cusp small, outer cusp larger, with greatly produced, oblique, 
squarely truncated cutting points. 

This and the three following genera are marine, and are in 
many ways distinct from the rest of the Geophila. 

In Onchidium Celticum, Cuv., the organ opening near the 
hinder end on the under side of the mantle, regarded as lungs 
by Cuvier; is really the renal organ, homologous to the organ of 
Bojanus in the bivalves; the heart is situated according to the 
type of the Opisthobranchia, and the respiratory function is 
performed by the dorsal surface of the mantle and its appen- 
dages. Consequently this species and possibly all the Onchidiid 
might well be removed from the pulmonata and placed with the 
marine slugs; which they further resemble in the larva posses- 
sing a ciliated velum and spiral shell. 

ONCHIDELLA, Gray, 1850. 

Syn.—Onchidina, Semper, 1882. 
Distr.—11 sp. European Seas, Atlantic, New Zealand. 0. 

nigricans, Quoy (cli, 68). 
Animal ovate. The respiratory orifice is placed on the right 

side of the vent, and the male orifice on the right side of the 
tentacles; whereas in Onchidium both are in the median line, 

the former behind the vent, the latter behind the tentacles; no 
dorsal eyes. Jaw thin, scarcely distinct; median tooth of the 
radula tricuspid, laterals short, oblique, bicuspid; male organs 
more simple than in Onchidium and Peronia; large glands on the 
edges of the mantle. 

Onchidella lives upon alge, and is perfectly amphibious; ex- 
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isting for at least a month either under water or out of it (if the 
air is moist). 

PrroniA, Blainv., 1824. 

Syn.—Onchis, Fer., 1821. Oncus, Ag. 
Distr.—Shores of tropical seas. P. punctata, Quoy (cii, 69). 
Animal elongate-ovate ; like the last genus, but with arbusculi- 

form tufts and tubercles on mantle. Littoral. 

BucuanantA, Lesson, 1830. 

Distr.—Chili. B. Oncidioides, Lesson. 
Like the last genus, but mantle smooth, with a large central 

tubercle and radiating striz ; oral appendages simple, subulate, 
retractile. Lingual dentition? The type is three-and-a-half inches 
long, yet has not been seen since Lesson described it, more than 
fifty years ago. 

OrpER BASOMMATOPHORA. 

Tentacles flattened-triangular or subcylindrical, contractile 
(but not invertible); eyes at their bases, sessile. 

Shell usually covered by a corneous epidermis and oblong, 
few whorled, without operculum. Mostly aquatic or littoral. 

Suborder GrHypRopHILA, Fer. Teguments rugose; terrestrial, 
but usually inhabiting sea-shores. 

Suborder HyGropuita, Fer. (Limnophila, Hartmann.) Tegu- 
ments smooth. Fresh water. 

Suborder THaassopHILa, Gray. Head a flattened disk, ap- 
parently resulting from the union of the tentacles to the skin of 
the head ; inhabiting sea-shores and brackish water. 

SusporpER GHHAHAYDROPHILA. 

Famity AURICULIDA. 

Shell spiral, covered by an epidermis, solid, usually thick; 
spire more or less elevated; whorls sometimes flattened ; aper- 
ture elongated, contracted by columellar teeth, and often also by 
teeth within the lips. 

Lingual membrane broad and elongated ; teeth numerous, in 
slightly bent cross-series ; central tooth equilateral, narrow, tri- 
cuspid; lateral and marginal teeth also tricuspid, rather inequi- 
lateral, diminishing in size towards the outer edge (xiii, 67). 
Head ending in a snout; mouth with a horny lunate upper jaw, 
and with two dilated buccal lobes, united above, separate below ; 
tentacles subcylindrical, contractile; eyes sessile at the inner 
sides of their bases. Mantle closed, with a thickened margin ; 
respiratory orifice posterior, on the right side. Sexes united. 

Animal usually frequenting salt marshes and the vicinity of 
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the sea; mostly tropical in distribution, at least as to the larger 
species. 

The inner walls of the whorls are usually absorbed, so as to 
form a single cavity for most of the interior (i, 14). 

AuvricuLa, Lam., 1799. 

Ktym.— Auricula, a little ear. 
Syn.—Hllobium, Bolten? 1798. Marsyas, Oken, 1815. Ge- 

ovula, Swains., 1840. Auriculus, Montf., 1810. 
Distr.—44 sp. East Indies, New Caledonia, South America, 

Philippines, Australia. A. Wid, Linn. (cii, 70). 
Shell oblong-oval, covered by a thin epidermis; spire short, 

conoidal, very rarely subelongated ; last whorl large; rounded 
at the base; aperture longitudinal, narrow, ear-shaped; inner 
wall of the aperture with two or three plications; peristome 
thickened internally, without teeth. 

A. Jude, Linn., has truncated tentacles. The species are 
mostly found in brackish-water swamps, in tropical islands, and 
several of them are known to be blind. 

sionA, H. and A. Adams, 1858. (Sarnia, H. and A. Adams, 
1855.) Shell oval-cylindrical; spire obtuse; whorls transversely 
striate ; aperture linear; inner lip plicate; outer lip thickened 
within, sinuous behind. A. avena, Petit. 

PYTHIOPSIS, Sandberger, 1870. Shell oval-conie, with a line of 
varices, sometimes on one side, sometimes on both sides; coln- 
mellar wall with two plications, the posterior small, the anterior 
subhorizontal; base of the columella plicate and twisted; lip 
thickened within but not dentate. A.ovata, Lam. Eocene. This 
group connects Auricula with Scarabus. 

AURICULASTRA, Martens. Aperture with thickened lip; shell 
small, with elevated spire. A. subula, Quoy. 

CassIDULA, Fer., 1819. 

Sy».—Sidula, Gray, 1840. Rhodostoma, Swn., 1840. 
Distr.—27 sp. Ceylon, East Indies, Philippines, Australasia, 

Polynesia. Fossil; C.wmbilicata, Desh. Miocene of Touraine. 
C. angulifera, Petit (cii, 71). 

Shell subperforated, cassidiform, solid; spire short, conoidal; . 
last whorl very large, attenuated to the base, where it is usually 
carinated or angulated around the axis; aperture narrow, sin- 
uous ; inner lip dentately plicate ; columellar plication strong ; 
outer lip thickened within by a strong callosity with toothed 
edge. 

Foot bifid behind; tentacles slim and pointed, with eyes 
slightly raised at their internal base. 

Usually inhabits mangrove-swamps, and among loose stones 
near the sea-shore; some species are amphibious, and at high 
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tide may be noticed crawling on the sands in nearly two fathoms 
of water. 

ScaraBus, Montfort, 1810. 

Syn.—Pythia, Bolten ? 1798. Polyodonta, Fischer, 1807. Stri- 
cula, Perry, 1811. 

Distr.—48 sp. India, East Indies, Philippines, Australasia. 
S. Lesssont, Bl. (cii, 73). 8. trigonus, Trosch. (cii, 74). 

Shell oval, laterally compressed; spire sharp, conoidal; all 
the whorls with varices upon the narrow, angulated sides; 
umbilicus rimate ; aperture exteriorly large, reflected, interiorly 
much contracted by laminated lips on both sides, the edges of 
which are toothed. Foot oval, not bifid behind. Terrestrial, 
living in woods near the shores, and loving darkness ; only active 
after a rain; ovipositing on the trunks of trees. 

PrecoTreMA, H. and A. Adams, 1853. 

Syn.—Lirator, Beck ? 1837. 
Distr.—27 sp. Red Sea, East Indies, Philippines, Australia 

to Sandwich Islands. VP. clausa, Ad. (cii, 75). 
Shell oval-conic or subfusiform, solid, usually spirally grooved ; 

spire conical, sharp; aperture oblong, contracted ; columellar 
lip with three plicze, one of which is bifid ; peristome thickened, 
usually varicose, bidentate or tridentate within. 

ALExTA, Leach, Gray, 1847. 

Syn.—Phytia, Gray, 1821. Ovatella, Moquin-Tandon, 1847. 
Distr.—21 sp. United States, West Indies, Madeira, Europe. 

A, denticulata, Mont. (cii, 76). 
Shell oblong-oval, thin, spire acuminate; last whorl large, 

rounded at base; columella with an oblique plait; aperture 
contracted by teeth, and sometimes by a callosity of the outer 
lip. 

Tentacles cylindrical, swollen near their extremities, which 
are pigmented; eyes at their internal base; foot elongated, 
obtuse, without transverse division. 

MoNIcCA, H. and A. Adams, 1855. Shell oblong-conic, spire 
elevated; whorls with revolving strive; inner lip rather thick, 
with three dentiform plications. European. <A. /irmini, Payr. 
(cii, 93). 

TRALIOPSIS, Sandberger. Columellar wall biplicate, base of 
columella triplicate, lip denticulated within. A. dentiens, Desh. 
Fossil. Basin of Paris. 

CarycutuM, Muller, 1774. 

Syn.—Saraphia, Risso, 1826. Auricella, Jurine, 1817. 
Distr.—15 sp. Europe, Africa, United States. Fossil. Jur- 

assic—. C. minimum, Mull. (cil, 77, 78). 
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Shell minute, conical-pupiform, very thin, hyaline; whorls not 
numerous; aperture suboval, usually contracted by teeth, one 
or two on the columellar, and frequently one on the outer lip ; 
columella plicate, or plication obsolete. 

Tentacles rather large, cylindrical, obtuse ; foot thick, obtuse 
behind. 

CARYCHIOPSIS, Sandberger. Lip with two interior teeth. (. 
Dohrni, Desh. Fossil. 

Larmoponta, Nuttall. 
Distr.—l0 sp. Polynesia. ZL. Sandwichensis, Soul. (cii, 88). 
Shell oblong-oval, imperforate, thin, with revolving strive ; 

spire elevated-conic; aperture oval; inner lip with three plica- 
tions, the anterior smallest, outer lip sharp, with a transverse 
interior plication. 

Distinguished from Ophicardelus by the internal elevated rib 
of the outer lip. 

Marinvta, King, 1831. 

Distr.—10 sp. Australia, Mediterranean, W. Coast of 
America. J. pepita, King (cii, 89). 

Shell oval-oblong, imperforate, solid, smooth; spire short, 
sharp; aperture oval; inner lip rather thick, excavated with 
three plications, the posterior largest; outer lip simple, sharp. 

Ca@LESTELE, Benson, 1864. 

Syn.—Francesia, Paladilhe, 1872. 
Distr._12 sp. India, Egypt, Arabia, Spain. C. scalaris, 

Benson (cii, 79). 
Shell imperforate, elongate-cylindrical, aperture semiovate ; 

columellar margin with a subspiral plica above; peristome thin. 

Metampvts, Montfort, 1810. 

Syn.—Conovulus, Lam., 1812. 
Distr.—120 sp. Universal, mostly tropical. Fossil. Miocene 

of Touraine. JJ. luteus, Quoy (cii, 80). 
Shell oval-conoidal, or suboval, solid; spire rather short ; 

aperture elongated, narrow; columellar lip with several denti- 
form plications ; columella plicate; outer lip sharp, interior with 
revolving ridges. 

Foot truneated in front, bifid or subbifid behind, divided 
below into two unequal portions by a transverse groove. Jaw 
fibrous, slight, curved, with sharp extremities. Teeth nearly 
horizontal, ‘the central smaller than the laterals—which are tri- 
cuspid, marginals serriform. 

M. bidentatis, Say,is one of the commonest of salt-marsh 
shells on the Atlantic coast of the United States. 
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TRALIA, Gray, 1840. Shell oval, smooth, spire moderate ; 
aperture narrow, linear, wider in front ; columellar lip with three 
oblique plications; outer lip sharp, sinuous posteriorly, inter- 
nally callous, with one or several strong revolving ribs. Foot 
not transversely divided, the posterior extremity attenuated, 
not bifid. West Indies. J. pusilla, Gmel. (cii, 81). Should, 
perhaps, be considered a distinct genus. 

prrA, H.‘and A. Adams, 1853. Shell oval, smooth; spire 
elevated; aperture linear; columellar lip usually with three 
anterior plications; outer lip with numerous revolving riblets, 
forming tooth-like terminations. MM. angiostoma, Desh. (cii, 82). 

TIFATA, H. and A. Adams, 1858. Shell oval or elliptical ; 
aperture narrow, contracted, curved; columella produced, with 
two lamellar plications; outer lip smooth or minutely dentate 
within, margin acute. WM. oliva, d’Orb. (cii, 83). 

stiantA, H. and A. Adams,1855. Shell decussate or granular ; 
columellar lip with transverse plaits; outer lip with a simple 
elevated transverse plication uponits inner face. M. graviferus, 
Mouss. (cii, 84). 

persa, H. and A. Adams, 1853. Shell oval, with longitudinal 
ribs and revolving strizw ; aperture rather large ; outer lip sharp, 
smooth within; columellar lip with transverse lamellar plications. 
M. costatus, Quoy (cii, 85). 

DETRACIA, Gray, 1840. Columellar wall not plicate, aperture 
very narrow. J cingulatus, Pfeiffer. West Indies. 

RuytipHorvs, Meek, 1873. 

Distr.—R. priscus, Meek (cii, 87). Cretaceous; Utah. 
Shell having the general aspect of Melampus, excepting that 

it has a series of small, oblique, short folds around the top of 
the somewhat shouldered whorls; while a slight curve in these 
little folds or costs indicates the presence of a faint sinus in 
the lip near the suture; it has two folds on the columella, while 
the outer lip is thin, and apparently entirely smooth within. 

OPpHICARDELUS, Beck, 1837. 

Distr.—1l1 sp. Australia, Polynesia. O. Australis, Quoy 
(cil, 86). 

Shell oval-oblong, umbilicated, smooth; spire elevated-conic ; 
aperture oval, elongated, angulated above; inner lip reflected, 
with two spiral plications, one of which surrounds the umbilicus ; 
outer lip thin, simple. 

AUTENOE, Guppy. 

Distr.—A. riparia, Guppy. Trinidad. 
Closely resembling Melampus and Laimodonta, differing 

chiefly from the former in its thin and horny shell, and from 
the latter in its short spire and longer aperture. 
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Leruconta, Gray, 1840. 

Distr.—i sp. Europe, United States, West Indies, Loo Choo 
Islands. Fossil. Miocene of Europe. JZ. Sayi, Kuster (cii, 90). 

Shell oval-oblong, thin, nearly smooth, imperforate; spire 
conic; aperture oval-elongated ; columellar wall with one or two 
plaits ; columella with a distinct basal plait, oblique; peristome 
simple, without teeth. 

The Leuconias live in situations often covered by the tides. 
The animal has a foot truncated in front, obtuse behind, and 
transversely divided on the sole. The shell closely resembles 

Alexia. 

BiauneEriA, Shuttleworth, 1854. 

Distr.—3 sp. New Caledonia, Sandwich Islands, Europe, 
West Indies and United States. B. pellucida, Pfr. (cii, 91). 

Sheli sinistral, imperforate, oblong-turreted, thin; aperture 
narrow, elongated; inner lip with a single plait, columella sub- 
truncate ; outer lip simple. 

sToLipoMA, Deshayes, 1864. (Macrodonta, Desh.) Shell 
oblong, turriculated, subcylindrical; apex obtuse, smooth, 
polished; aperture elongated, obliquely inflected, narrowed 
behind, widened in front; columella straight, with a large 
median plait, compressed, and slightly oblique. 3 sp. Eocene; 
Paris Basin. #B. crassidens, Desh. (cii, 72). 

The shells of this genus are Auricule, with a single columellar 
plait, without teeth or plications on the right lip. 

Pepipes, Adanson, 1757. 

Distr.—l1 sp. Red Sea, Mauritius, W. Africa, New Cale- 
donia, Panama, Lower California. Fossil. Eocene; Paris Basin. 
P. afer, Gmel. (cii, 92). 

Shell imperforate, oval-subglobose, solid, spirally striate, 
whorls few, the last very large; aperture much contracted by 
teeth; columellar lip with usually three dentiform plications, 
of which the posterior one is largest and spiral; outer lip sharp, 
callous or dentate within. 

Foot divided inferiorly by a transverse groove. When the 
Pedipes walks, the hinder part of the foot is fixed, and the fore- 
part, which is separated from the hind-part by an extensible 
groove, is advanced, and the hind-half is then drawn forwards 
so as to touch the anterior half, and so progression is effected 
by a series of little steps. This movement, similar to that of the 
geometric or looping caterpillars, is executed with such quickness 
that few mollusks, according to Adanson, excel the Pedipes in 
alertness. The animal lives in tropical countries, in cavities of 
rocks, more especially of those exposed to the sea, 
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Famity OTINID 2. 

Shell external, paucispiral, auriform or pileiform; aperture 
large, oval; peristome simple. 

Jaw with a superior quadrangular projection as in Succinea ; 
radula with simple, narrow, unicuspid laterals, and bicuspid 
marginals, 

These mollusks unite with an animal resembling Auricula, the 
shells of an Ancylus or Lamellaria. 

Differs from Auriculide in having flattened tentacles, and 
from Limneide in having the eyes on the upper part of the 
base of the tentacles, instead of at the inner edge of the base, 
and in having colored shells. Amphibious. 

Orina, Gray, 1847. 

Distr.—Kurope. 0. otis, Turton (ciii, 2). 
Shell thin, globular-sigaretiform, paucispiral ; whorls rapidly 

enlarging; aperture very large, oval; columellar lip smooth; 
outer lip simple, sharp. 

Tentacles nearly obsolete; eyes sessile, on the upper part of 
the head at their hind bases. Foot divided by a transverse 
groove across its centre, and furnished with a creeping disk at 
each end. 

These animals, whose shells so closely resemble those of 
Velutina, inhabit chinks of rocks between tide-marks. They 
progress in the same manner as Pedipes, by alternately fixing 
and moving forwards the anterior locomotive disk. 

CAMpTONYX, Benson, 1858. 

Distr.—C. Theobaldi, Benson (ciii, 4). India. 
Shell cap-shaped, obliquely conical, with a subspiral free apex 

directed to the right side; surface with an external longitudinal 
ridge, and corresponding internal furrow extending from the 
apex to the right margin ; aperture large, ovate, entire, expanded 
at the margin. The shell is like a Pileopsis, with a respiratory 
channel on the right side. 

‘Animal with the respiratory orifice on the edge of the mantle. 
Eyes sessile at the middle of the hinder part of the base of the 
tentacles, and are visible only from above; tentacles rather 
conical than angular; upper mandible conspicuous, slightly 
lobed; lingual ribbon broad, with 86 rows of teeth, 87 in a row 
(43.1.43) ; they have simple obtuse hooks as in Ancylus; the cen- 
tral row only differs in being symmetrical; the laterals diminish 
gradually from the 14th to the 43d, and a second cusp makes its 
appearance, and increases until the three near the margin are 
regularly bicuspid.’”—W ooDWARD. 

The habits of C. Theobaldi are terrestrial, although it lives 
attached to rocks, like Patella. 
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V ALENCIENNESIA, Rousseau, 1842. 

Dedicated to the late Professor Valenciennes of Paris. 
Distr.— V. annulata, Rousseau. Associated with fresh-water 

shells in a tertiary deposit near Kertch, Crimea. 
Shell resembles a gigantic Ancylus; apex much incurved ; 

surface concentrically marked. A longitudinal plication extends 
from the apex to the right side of the posterior border, and 
corresponds with an internal channel; there is a second but less 
distinct plication on the left side. 

SuporpER HYGROPHILA. 

Teguments smooth; living in fresh water and only coming to 
the surface occasionally to renew their supply of air. ‘Tentacles 
contractile, with eyes at their base. Jaw simple in Physa. and 
compound in Limnzea and Planorbis, composed of three pieces 
corresponding to the three lips of the mouth, and not completely 
separated. Central and lateral teeth as in Helicidz, marginals 
pectinate or serriform. 

Male orifice near the tentacle, female at the base of the neck, 
near the respiratory opening. Eggs contained together in a 
gelatinous, transparent capsule. Embryos without velum, and 
undergoing but slight changes. Phytophagous (Physa is some- 
times carnivorous). Swimming in a reversed position at the 
surface of the water. 

Famity LIMN “ID 4. 

Shell thin, horn-colored, mostly spiral, sometimes patelliform, 
capable of containing the entire animal contracted; aperture 
simple, rounded ; lip sharp. 

Lingual membrane armed with numerous quadrate teeth, 
arranged in transverse rows, the central minute, the laterals 
uncinated, the marginals multicuspidate (xiil, re 65). Head 
with a broad, short muzzle dilated at the end; mouth with a 
horny upper jaw, composed of three pieces, the central much 
the largest (xiii, 66.; tentacles flattened or filiform, with the 
eyes sessile at their inner bases. Mantle-margin variously mod- 
ified, respiratory orifice at the right side. Foot flattened, lanceo- 
late or ovate. 

The fresh-water, air-breathing mollusks of which this family 
is composed inhabit the rivers, ponds, and running streams 
in all parts of. the globe, being, however, most numerously 
represented in temperate regions. They feed on Conferve and 
other aquatic plants. Although usually to be seen crawling on 
the muddy bottoms and on the stems and foliage of submerged 
vegetation, they come to the surface to respire ‘the free air, and 
sometimes may be observed gliding, shell downwards, on the 
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surface of the water, anchoring or letting themselves down occa- 
sionally by means of a glutinous thread. As is frequently the 
-case in fluviatile shells, the apex of the spire is usually eroded. 
A. Pauly has studied the respiration of the Limnzide, and from 
numerous observations and experiments, comes to the following 
conclusions: The Limneide, under natural conditions, come 
to the surface of the water in order to breathe air at intervals 
varying from a few minutes to several hours, chiefly according 
to the facility of reaching the surface by creeping. Under water 
the pulmonary orifice is kept closed, and is not extended by 
water; only very young snails have it open and filled with water, 
and this only before they begin to breathe air. If bubbles of 
air are present, as in shallow ponds containing many water-plants, 
or in an aquarium, the Limneidze make use ‘of these bubbles for 
their respiration. Adult specimens kept from air can survive 
for ninety days, but they respire only by the skin, and never use 

the pulmonary sac as a water-respiring organ. But as the young 
snails, in the egg and some time after being hatched, receive 
water in their pulmonary orifice, it is possible that those which 
live at a considerable depth may retain this sort of respiration 
during their whole life, together with respiration by the skin. 
S. Clessin thinks that ‘the Limneide normally respire water, 
and that they are compelled to come to the surface and respire 
air only by unusually high temperature. (Mal. BL, xxiv, pp. 
175, 176.) 

The following arrangement of the genera of the family is 
mainly that proposed by Mr. Wm. H. Dall. 

SuBraAMity LIMNAINA. 

Shell spiral, the spire more or less elongated. 

Limnaa, Lam., 1798. 

Etym.—Limnaios, marshy. Pond-snail. 
Distr.—200 sp. Europe, Asia, America, north of the Equator, 

Polynesia. Fossil, 75 sp. Wealden—, Europe; Laramie—, N. 
America, 

Shell normally dextral, oval-oblong, thin, corneous, translucid ; 
spire sharp, more or less acuminated ; last whorl ventricose ; 
aperture oval, ample, rounded in front ; columellar lip with an 
oblique plait entering above. 

When the ponds are dried up in seasons of drought, these ani- 
mals bury themselves in the mud, strengthen the outer lip of 
their shells by an internal rib, and close the aperture by means 
of an epiphragm like hibernating Helices. Their mode of prop- 
agation is very singular—three or more individuals being united 
in a chain for that purpose. Leach has remarked that, in conse- 
quence of the sexual parts being distant from each other, one 
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individual is able, at the same time, to perform the function of 
each sex with two others. 

Bulimnexa megasoma, Say (ciii, 5), is partially carnivorous 
(Wetherby . Mr. Whitfield has recorded some singular changes 
produced in successive generations, the progeny of a single indi- 
vidual, confined in an aquarium. They gradually diminished in 
size and the male organs disappeared. Prof. Hyatt has ascribed 
these changes to different conditions of temperature, but it was 
probably due also to deficient food-supply, and an effect of the 
physiological law to which Mr. Meehan has so frequently called 
attention in plants, namely, of the greater persistence, in cases 
of depauperization, of female functions and members. 

LYMNUS, Monti. Typical. (Auricula, Klein.) JZ. stagnalis, Linn. 
(cili, 9). 

RADIX, Montf., 1810. (Neristoma, Klein [teste Adams]. 
Gulnaria, Leach [teste Turton ].) Shell suboval-globular; last 
whorl ventricose; aperture very large; columella plaited. ZL. 
auricularia, Linn. (ciii, 6). 

POLYRHYTIS, Meek. Much like the last in form, but bearing 
distinct, regular, vertical costae. L. Kingi, Meek. ‘Tertiary ; 
Utah. 

BULIMN#%A, Haldeman, 1841. Shell oval, subglobular, large, 
the spire short, apex sharp; aperture moderate. JL. megasoma, 
Say (clii, 5). 

LIMNOPHYSA, Fitzinger, 1833. Shell oval-oblong, spire elevated ; 
aperture narrowly ovate, about half the length of the shell. JZ. 
reflexa, Say (ciii, 7). 

LEPTOLIMN#A, Swainson. (Omphiscola, Raf.) Shell nearly 
cylindrical; spire thick, lengthened; aperturesmall. JL. glabra, 
Mull. 

ACELLA Hald., 1841. Shell elongated, very slender; whorls 
4-6, very oblique, but slightly convex; aperture small, ovate, 
expanded below. L. gracilis, Jay (ciii, 8). 

PLEUROLIMNZA, Meek. Shell differing from the last in having 
small, regular surface-coste parallel to the lines of growth, 
and aperture narrowed or subangular, instead of rounded ante- 
riorly. L. tenuicostata, Meek and Hayden. Fossil. Eocene; 
Dakotah. ?— Acella. 

VELUTINOPSIS, Sandberger. Oval, neritiform, spire excavated, 
last whorl very large, columellar lip depressed. LZ. velutina. 
Desh. ‘Tertiary; Crimea. 

Some of the species of Limneza inhabiting the Sandwich 
Islands and New Zealand are sinistral. Limnza adapts itself to 
very diverse conditions; it is found in Greenland and Iceland, 
in hot and sulphurous springs, in fresh or brackish water. JL. 
Hookeri occurs in Thibet, at an elevation of nearly 14,000 feet ; 
LL. abyssicola in the Lake of Geneva, at a depth of 800 feet. 
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AMPHIP£PLEA, Nilsson, 1822. 

Syn.—Myxas, Leach, teste Turton, 1831. 
Distr.—18 sp. Europe, East Indies, Australia, Philippines. 

A, glutinosa, Mull. (ciii, 10). 
Shell globular, ventricose, thin, transparent ; spire very short, 

depressed ; aperture very large; columella without fold; outer 
lip sharp. 

Animal with the mantle-margins developed, partly covering 
the shell; tentacles flat, triangular. 

Erinna, H. and A. Ad., 1858. 

Distr._Sandwich Islands, Isle of Bourbon. £. Newcombi, 
H.-and Ac Ads (ei, 12): 

Shell semiglobose, thin, horny, olivaceous, longitudinally finely 
striated ; spire very short, obtuse, apex rather eroded, last whorl 
ventricose; aperture large, semiovate; inner lip posteriorly 
ascending on the body-whorl; columella straight, excavated, 
and with a curved, elevated, external ridge continued in front 
into the outer lip, which is simple and acute. 

The shell much resembles Lithotis, Blanford, but the descrip- 
tions of the animals differ. 

LANTZIA, Jousseaume, 1872. 

Distr.—L. carinata, Jouss. Isle of Bourbon. Living in moss, 
at 1200 metres altitude. 

Shell auriform, with very short spire, last whorl tricarinate ; 
peristome thickened within ; columellar lip flattened, forming a 
septum. Foot large; tentacles flattened, triangular, with eyes 
on prominences at their base, interiorly ; jaw fibrous, of three 
segments. / 

? CaNnEFRIA, Issel, 1874. 

Distr.— C. splendens, Issel. Borneo. 
Shell small, cylindrically conical, summit truncated by erosion, 

suture lacerated, irregular, aperture entire, without plications or 
teeth, lip simple. 

Appears to partake somewhat of the characters of Auricula. 

Puysa, Draparnaud, 1801. 

Etym.— Physa, a pouch. 
Syn.—Rivicola, Fitz., 1833. Isidora, Hald. 
Distr.—100 sp. North America, Europe, East Indies. Fossil, 

43 sp. Wealden—, Europe; Cretaceous—, N. Am. P. ancillaria, 
Say (ciii, 12). P. fontinalis, Linn. (ciii, 13). 

Shell ovate, sinistrally spiral, thin, polished ; aperture rounded 
in front. 

Animal with long, slender tentacles; the eyes at their bases ; 
mantle-margin expanded and fringed with long filaments. Jaw 



LIMN SIDA. 103 

in one piece, arcuated, finely striated with a superior, central 
fibrous projection, recalling the accessory plate in Succinea. 
Radula composed of oblique teeth, the central multicuspid, the 
laterals and marginals serrated and furnished with a small, nar- 
row, special appendage at their superior, outer margin. 

PHYSELLA, Hald., 1842. Shell very small, globular, with short 
and small spire; aperture oval, ample; columella with a well- 
marked plication. P. globosa, Hald. (cili, 15). 

PHYSODON, Hald., 1842. Shell oval-elliptic, rather solid; colu- 
mella toothed. P. microstoma, Hald. (ciii, 16). 

COSTATELLA. Dall. Shell longitudinally, laminately costate. 
Ph. costata, Newe. (ciii, 17). 

APpLEXA, Fleming, 1829. 2 

Syn.—Nauta, Leach, 1831. 
Distr.—25 sp. Europe, North America, Northern Asia. Fossil. 

Kocene of Europe and United States. A. hypnorum, L. (ciii, 19). 
Shell sinistral, thin, elongated, polished ; spire conical, acu- 

minated, with scarcely indented sutures; aperture narrowly 
elongate-oval; columella simple; outer lip sharp. Animal with 
plain mantle-margins. 

MACROPHYSA, Meek, MSS. Spire enormously elongated, body- 
whorl and aperture small. B. columnaris, Desh. (ciii, 20.) Paris 
Basin. 

Butinvus, Adanson, 1757. 

Syn.—Isidora, Ehrenberg, 1831. Diastropha, Gray, 1840. 
Distr.—Mediterranean region, W. Indies, Oceanica. 
Shell like Physa, oval, with very convex whorls and deep 

sutures, apex obtuse ; an umbilical slit ; columella twisted ; peris- 
tome simple. 

Animal resembling Aplexa; jaw in three plates; radula with 
bicuspid central, tricuspid laterals, serrated marginals. 

Puysopsts, Krauss, 1848. 

Distr.—Africa. P. Africana, Krauss (ciil, 21). 
Shell like Physa, but columella truncate below. 
PLATYPHYSA, Fischer, 1883. Last whorl enlarged at the 

shoulder; columella truncate below. P. Prinsepi, Sowerby. 
Eocene ; India. 

PYRGOPHYSA, Crosse, 1879. Spire turreted. Africa, Mada- 
gascar. Probably passes into Isidora, Ehrenb. P. Wahlbergi, 
Krauss. Africa. 

AMERTA, H. Adams, 1861. (Glyptophysa, Crosse, 1870.) Shell 
spirally sculptured, the body-whorl sometimes smooth, not 
glossy. 2 sp. New Caledonia, Australia. P. lirata, Trist. 
(cili, 18). 
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PLESIOPHYSA, Fischer, 1888. Shell rather short. Central tooth 
of the radula 5-cuspidate, the median cusp the longest. P. striata, 
d’Orb. W. Indies. 

PECHAUDIA, Bourg., 1882. Shell like Physopsis, but dextral, 
oval, transparent ; columellar axis with a white lamella, strongly 
truncate at the base. P. Letourneuxi, Bourguignat. Algiers. 

CAMPTOCERAS, Benson, 1842. 

Distr.—3 sp. Swamps, in India. C. terebra, Benson (ce, 35). 
1 fossil species. Eocene; Sheerness-on-Sea, England. 

Shell sinistral, imperforate; whorls three or four, separate, 
flat, carinated above and below; suture widely and profoundly 
excavated; aperture large, elongate-elliptical; peristome thin, 
continuous. 

Animal has two obtuse, filiform tentacles, with large eyes 
placed between them; mantle not larger than the lips of the 
shell; foot short. 

The description of the animal corresponds nearly with the 
Limnophila, and the sinistral shell has caused authors to place 
it in Physade. 

CHILINA, Gray, 1831. 

Syn.—Dombeya, d’Orb, 1837. Potamophila, Swn., 1840. 
Distr.—18 sp. South America. Fossil, 1 sp. Miocene; 8. 

Am. C. puelcha, d’Orb. (ciii, 22). It replaces the Limnza of 
North America; lives in clear running streams. 

Shell dextral, oval, rather thin, usually ornamented with dark 
spots or wavy bands; columella thickened, with one or two 
strong, prominent folds, peristome simple. Tentacles large, 
flattened, with sessile eyes at their superior face ; pulmonary 
pouch with a well-developed protecting lobe; foot large, dilated 
in front, attenuated behind; genital orifices on the right side. 
No jaw? Central tooth small, 5-cuspidate, laterals and marginals 
multicuspidate, with a superior, external prolongation. 

PSEUDOCHILINA, Dall, 1870, Shell thin, covered with a rough 
fibrous epidermis ; spire elevated, acute. C. Limneformis, Dall. 
Chili. 

PITHARELLA, Edwards, 1860. 

Distr.—P. Rickmani, Ed. ‘“ Woolwich and Reading Series,” 
Peckham and Dulwich, London. 

Shell partaking of the characters of Limnzea and Chilina, sub- 
cylindrical; aperture oval, rounded in front, narrowed behind ; 
columella straight, or very obliquely twisted, arched anteriorly ; 
outer lip simple, acute ; inner lip thickened. 

The species is associated with estuarine shells, remains of 
mammals and terrestrial plants. 
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Susramity POMPHOLIGIN ZA. 

Shell depressed globular, spiral, the spire but slightly raised. 

Pompnotyx, Lea, 1856. 

Distr.—California. P. effusa, Lea (ciii, 23). 
Shell dextral, rotund-gibbous, reflexed beneath, flattened above, 

not umbilicated ; spire convexly depressed ; aperture very large, 
subcircular, expanded ; outer lip acute, inner lip thickened and 
slightly flattened. 

Buceal plate subcordiform ; lateral jaws absent; genitalia on 
the left side (in Limneza on the right); tentacles stout, cylin- 
drical, slightly globose at the tips; eyes sessile on the front of 
the head near the inner bases of the tentacles. 

In some individuals there is an aggregation of pigment-cells 
near the tips of the tentacles, which has been taken for a second 
pair of eyes, but it is nearly or entirely absent in others. 

Like the next genus, the shell is dextral whilst the animal is 
sinistral. 

CHOANOMPHALUS, Gerstfeldt, 1859. 
Etym—Choanos, a funnel; omphalos, an umbilicus. 
Distr.—C. Maackt, Gerst. (ciii, 24). Lake Baikal. 
Shell dextral, nearly planorbiform, the spire being scarcely 

raised, widely umbilicated ; aperture small, rounded, the extrem- 
ities of the simple peristome united by a thin parietal callus. 

Animal resembling Planorbis in its tentacles, jaw and den- 
tition ; genital, respiratory and anal orifices on the left side. 

PaciLospirkaA, Mérch. Proposed tor Planorbis multiformis, 
Zieten, a miocene fossil of Steinheim, remarkable for poly- 
morphism, and presenting all stages of form between discoidal 
and conical, the last whorl in contact or reflected. 

CARINIFEX, Binney, 1865. 

Syn.—Megasystropha, Lea. 
Distr.—C. Newberryi, Lea (ciii, 25). California. 
Shell dextral, spiral, inflated, angular, horn-colored ; spire 

elevated, terraced; last whorl very large, broad above, very 
rapidly attenuated below; umbilicus funnel-shaped; aperture 
triangular, broad above, narrow below; inner lip slightly thick- 
ened ; outer lip thin, acute, angular above, flexuose. 

VoRTICIFEX, Meek, 1870. Shell thicker, with a smaller umbilicus, 
with strongly marked growth-ribs, and without revolving carinee 
(except when young). C. Binneyi, Meek (ciii, 26). Tertiary; 
Nevada. 

SuspramMity PLANORBINA. 

Shell spiral, the volutions in the same plane, so that the spire 
8 
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and umbilicus are both depressed. Tentacles slender, filiform ; 
foot short ; locomotion very slow. 

Puanorsis, Guettard, 1756. 
Syn.—Coretus, Adanson, 1757. Orbis, Schrot. Spirodiscus, 

Stein. 
Distr.—150 sp. World-wide. Fossil, 70 sp. Lias—. 
Shell discoidal, biconcave, the whorls visible on both sides; 

aperture small, rounded; margin usually simple, sometimes 
expanded. 

Animal with a short, round foot; head short, with sessile eyes 
at the inner bases of the slender tentacles. Lingual teeth sub- 
quadrate, central bicuspid, laterals tricuspid, marginals serrated. 
P. contortus, x» minute European species, has above 6000 teeth. 

The plan of the spiral in this genus is such as to yield readily 
to pressure; hence monstrosities are rather frequent. They con- 
sist of a tilting up of the whorls on one side or even a conical 
elevation of the spire. The smaller species, in America and 
Europe, appear to be most liable to these distortions—P. con- 
tortus particularly so. 

Type, P. corneus, Linn. (ciii, 27). Europe. 
TAPHIUS, H. and A. Adams, 1855. Shell strongly excavated 

around the umbilicus, whorls irregularly rounded ; aperture oval, 
expanded ; columellar lip straight, oblique. 2. Andicolus, d’Orb. 
(cill, 28). So. America. 

HELISOMA, Swains., 1840. Shell ventricose, paucispiral, fre- 
quently carinated around the spire; each whorl nearly enveloping 
its predecessor. P. bicarinatus, Say (ciii, 29). United States. 

PLANORBELLA, Hald., 1842. Shell paucispiral; aperture oblong, 
somewhat irregular, the whorl swollen behind it. P. campanu- 
latus, Say (ciii, 30). United States. 

ApuLA, H. Adams. Shell with the whorls rounded and 
numerous, deeply umbilicated on the upper, and convex on the 
lower side; aperture campanulate. Pl. multivolvis, Case. 
Northern Michigan. 

MENETUS, H. and A. Adams, 1855. Shell depressed ; whorls 
rapidly enlarging, usually angulated; aperture very oblique. 
NM. heloicus, VOrb. (ciii, 31). So. America. 

GyRAULUS, Agass., 1837. (Nautilina, Stein, H.and A. Adams, 
1855. Girorbis, Agass., 1837.) Shell discoidal, whorls few, rap- 
idly enlarging, periphery sometimes carinated ; last whorl some- 
times deflected. P. deflectus, Say. 

BATHYOMPHALUS, A gass., 1837. (Spirorbis, Swains., 1840.) Shell 
depressed; whorls numerous, rounded, not carinated. P. 
anatinus, d’Orb. (ciii, 32). So. America. 

ANISUS, Studer, 1820. (Trophidiscus, Stein.) Shell much 
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depressed, whorls numerous, carinated; aperture oblique. A. 
kermatoides, d’Orb. (ciii, 33). 

DREPANOTREMA, AS and Fischer. Whorls subglobose, the 
last enveloping, ‘aperture narrowly lunate. Central America. 
P. Ysabalensis. 

SEGMENTINA, Fleming, 1830. 

Syn.—Discus, Hald., 1840. Segmentaria, Swains., 1840. 
Distr. —Europe, Asia, Australia. S. lacustris, Light?. (cili, 34). 

Europe. 
Shell flattened; whorls usually laterally compressed, with 

angulated periphery, the last whorl embracing, internally 
contracted by periodic lamelle, usually three in number, and 
occurring three times in each volution. 

PLANORBULA, Hald., 1840. Shell discoidal, with rounded 
whorls, divided interiorly at intervals by septa consisting of five 
lamelliform teeth. S. armigera, Say (ciii, 35, 36). United 
States. 

Supramity ANCYLINA. 

Shell non-spiral, patelliform or conical. 

Ancytus, Geoffroy, 1767. 

Etym.—Ancylus, a small round shield. River limpet. 
Syn.—Angulus, Muhlfeldt. 
Distr.—50 sp. North and South America, Europe, Australia. 

Fossil, 8 sp. Eocene, Europe; Laramie —, United States. 
A. concentricus, d’Orb. (ciii, 37). 

Shell conical, limpet-shaped, thin; apex posterior, turned to 
the left ; aperture with entire, basal margin ; interior with a sub- 
spiral muscular sear. 

Animal with large oval foot; tentacles triangular, with eyes 
at their internal bases; jaw thin; central tooth very small, 
laterals bicuspidate, marginals saw-like. 

ANCYLASTRUM, Moquin-Tandon, 1853. Genital and pulmonary 
orifices on the left side. Apex of the shell inclining to the right. 
A. fluviatilis, Muller. 
ACROLOXUS, Beck, 1887. (Velletia, Gray, 1840.) Apex sinistral ; 

shell narrow, oblong. Animal with genital and pulmonary 
openings on the right side. A. lacustris, Linn. (ciii, 38). 3 sp. 
Europe, West Indies, United States. 

cumiINGtIA, Clessin. Shell conical, top coiled, aperture oval. 
A. Cumingianus, Clessin. 

HALDEMANIA, Clessin. Shell conical, top slightly excentric, 
but not bent backwards, aperture rounded or oval. A. obscurus, 
Hald. United States. 

LANX,Clessin. Shell large, patelliform, elevated at the extrem- 
ities, thin, with concentric strize; apex very obtuse, rounded ; 
aperture ovate, the margin acute. A. Newberryi, Lea. 
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BRONDELIA, Bourg., 1860. Apex more minute than in the type, 
sinistral, with a persistent spiral nucleus. Terrestrial, living on 
humid rocks in the forest of Edough, Boue (Algeria). 

Latta, Gray, 1849. 

Distr.—2 sp. New Zealand. Fossil, 1 sp. Eocene; Idaho. 
L. neritoides, Gray (ciii, 39). 

Shell ancyloid, with subspiral summit ; the interior is provided 
posteriorly with a semicircular transverse ledge or plate, attached 
to the shell on the left, turned up and notched on the right side. 

Animal with elongated foot, well distinguished from the 
mantle ; eyes external to the tentacles; no jaw? Central tooth 
bicuspid, laterals unicuspid, marginals tricuspid. 

GunpLacHtA, Pfeiffer, 1849. 
Dedicated to Dr. Gundlach, a distinguished Cuban concholo- 

gist. 
Syn.—Poeyia, Bourg., 1860. 
Distr.—5 sp. United States, Cuba, Tasmania. Fossil. Basin 

of Mayence. Pliocene; W. Indies. G. ancyliformis, Pfr. 
(ciii, 40). 

Shell very small, thin, obliquely conic, apex inclined poste- 
riorly and to the right ; base two-thirds closed by a flat, straight- 
edged shelf, leaving a semicircular aperture. 

Radula; central tooth bicuspid, laterals and marginals multi- 
cuspid. 

Poeyia was described from a young Gundlachia without 
septum; on the other hand the young of Ancylus textilis, Guppy, 
of Trinidad, are sometimes provided with a septum, sometimes 
without it; so that the presence or absence of the septum is not 
always a sure means of distinguishing the genera. 

AcrocHASMA, Reuss, 1860. 

Distr.—A. tricarinatum, Reuss (cii, 94), from the fresh-water 
limestones (Miocene) of Bohemia. 

Shell trilateral, pyramidal, rounded below in its whole ampli- 
tude, with one posterior coneaye, and two lateral slightly convex 
planes, ending upwards in an acute reflected apex, beneath with 
a longitudinal aperture through the shell, which in its living 
state appears to have been covered with an epidermis. It may 
be considered as a fresh-water representative of the marine genus 
Puncturella. 

This, and the genus Valenciennesia, previously described, may 
belong to the family Siphonariidee. 

Susorper THALASSOPHILA. 

Head a dilated disk without distinct tentacles, the eyes sessile 
on its upper surface; pulmonary pouch protected by a valvular 



AMPHIBOLIDA—SIP HONARIID A. 109 

appendage of the mantle, with, in Siphonaria, a branchia in 
addition. 

Three families are admitted. 
Spiral, operculate. Amphibolide. 
Conical (limpet-like),not operculate. Siphonariide, Gadiniide. 

Famity AMPHIBOLIDZ. 

Shell spiral, subglobose, operculated. 
Animal with the external features and dentition of the pulmo- 

nata, but the respiratory cavity only communicates with the 
free air by asmall valvular opening. Aquatic, living in brackish 
water. 

They partake of the characters both of the aquatic pulmonata 
and of the Ampullariidz, and might be considered as related to 
that family perhaps quite as much as to the former. 

AMPHIBOLA, Schumacher, 1817. 

Syn.—Ampullacera, Quoy, 1832. Thallocera, Swains., 1840. 
Distr.—New Zealand. A. nuax-avellana, Chemn. (ciii, 41). 
Shell subglobose, rather thick, rugose, umbilicated; spire 

short, whorls shouldered above; umbilicated ; aperture suboval; 
eolumellar lip callous; columella flattened and reflected ; outer 
lip sinuous posteriorly ; operculum corneous, subspiral. 

Lingual membrane large, very broad, expanded, and long, with 
a central space or line scarcely defined; teeth numerous, equal, 
similar, four-sided, rather longer than broad, in straight cross- 
lines, with a bread rounded lobe, rather more sinuous on the inner 

than on the outer side of its front edge. Eyes sessile on the 
front part of the cephalic disk formed by the expanded tentacles. 
Respiratory cavity closed, except a small valvular opening on 
the right side. 

The animals of this family inhabit salt marshes near the sea, 
the living shells sometimes having Serpule attached to them. 
They appear to respire the free air. The Amphibolide offer an 
exception to the general rule, that pulmonifers with a closed 
mantle-cavity are destitute of opercula. They live in pools of 
brackish water, and at certain seasons bury themselves in the 
sandy mud. The New Zealanders collect and employ them as 
articles of food. 

AMPULLARINA, Sowb., 1842. Shell thin, globular, umbilicated; 
spire short; whorls rounded ; inner lip simple; outer lip sinuous 
in the middle. A. fragilis, Quoy (ciii, 42). 

Famity SIPHONARIID &#. 

Characters those of the typical genus. 

SIPHONARIA, Sowerby. 

Distr.—90 sp. Cape, India, Philippines, Australia, New Zea- 
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land, Pacific, Galapagos, Peru, Cape Horn, West Indies, W. 
Coast of N. America. Fossil,3 sp. Miocene—; France. Type, 
S. stpho, Sowerby (cii, 97). 

Shell somewhat like Patella; apex subcentral, posterior ; mus- 
cular impression horseshoe-shaped, divided on the right side by 
a deep siphonal groove, which produces a slight projection on 
the margin. 

Animal with a broad head, bilobed but not tentaculate; eyes 
sessile on prominent rounded lobes; pulmonary chamber covered 
by a lobe of the mantle; the rudimentary branchiz form trian- 
gular folds of the lining membrane of the mantle, connected by 
a raphe. The Siphonariz are found between tide-marks, like 
limpets. 

SIPHONARIA (restricted), Dall. Shell solid, porcellanous ; apex 
central or subcentral; provided with more or less elevated 
radiating ribs or ridges, which by their projection render the 
margin irregular. S. gigas, Sowb. - 

LIRIOLA, Dall, 1870. Shell thin, horny ; smooth, or furnished 
with fine radiating lines, which do not interrupt the margin; apex 
marginal or submarginal, twisted to the left of the median line 
in most of the species. 8S. thersites, Carp. 

ANtIsoMYON, Meek, 1860. (Allerya, Morch. Scutulum, Monts ) 
Shell thin, fragile, with subcentral apex, spiral in young indi- 
viduals, and obliterated siphonal fold. Jaw thin, flexible, 
striated. S. patelliformis, Meek and Hayden (cii, 95). The 
type is a cretaceous fossil, but several recent shells also belong 
here. 

? HERCYNELLA, Kayser. Shell large, rounded in outline, unsym- 
metrical, the summit drawn to one side; surface finely radiately 
or concentrically striated, with a strong fold proceeding from 
the apex to the border, and a corresponding depression within 
the shell. H. Beyrichi, Kayser. U. Silurian. 

Famity GADINIID#. 

Characters those of the typical genus. 

GADINIA, Gray, 1824. 

Syn.—Mouretia, Sowb., 1834. Rowellia, Cooper, 1865. 
Distr.—10 sp. Mediterranean, Red Sea, Africa, Peru, W. 

Coast of N. Am. G.afra, Gray (cii, 96). Fossil, 1 sp. Sicily. 
Shell obliquely conical; muscular impression horseshoe- 

shaped, the right side shortest, terminating at the siphonal 
groove. 

Animal pulmoniferous, without gills; rostrum bifid. 
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Crass SCAPHOPODA, 

Shell a hollow cylinder, open at both ends. Head rudimentary ; 
foot vermiform, lobulate ; nervous system simplified, resembling 

. that of the lamellibranchs. 
The shells of the Scaphopoda are immediately distinguishable 

from those of all other living mollusks by external form, being 
straight or slightly curved tubes, without spire. 

Famity DENTALIIDA. 

Shell tubular, symmetrical, curved, open at each end, attenu- 
ated posteriorly; surface smooth or longitudinally striated ; 
aperture circular, not constricted. 

Animal attached to its shell near the posterior anal orifice ; 
head rudimentary, eyes 0, tentacles 0; oral surface fringed ; 
foot pointed, conical, with symmetrical side-lobes, and an atten- 
uated base, in which is a hollow communicating with the 
stomach. Branchie 2, symmetrical, posterior to the heart; 
sexes separated. 

The tooth-shells are animal-feeders, devouring foraminifera 
and minute bivalves; they are found in sand, or mud, in which 
they usually bury themselves. 

Sars divides the Scaphopoda into two orders: I think that 
his distinctive characters are barely sufficient to be used in a 
subfamily sense. 

SuBFAMILY DHEHNTALIINA. 

Posterior aperture of the shell entire or with a ventral slit, 
provided with a supplementary tube. Foot trilobate. Edge of 
the lateral plates of the radula indistinctly dentate. (Order 
Scaphopoda, Sars.) 

Dentatium, Linn., 1758. 

Distr.—i5 sp. Universal. D. elephantinum, Linn. (ciii, 98). 
Animal with a short foot, anteriorly thickened and tripartite. 

Shell tube-like, gradually tapering posteriorly, longitudinally 
ribbed, margin of the aperture sharpened, posterior end with an 
internal, slightly projecting tube, which is provided with a dorso- 
ventrally elongated opening, the outer layer having a very slight 
emargination dorsally and ventrally. 

‘‘The Dentalium burrows in the sand by means of its conical 
foot, in a slanting direction ; the narrow end is, of course, upper- 
most, and is kept in communication with the air or water for the 
purpose of respiration. It feeds on foraminifera and other 
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minute organisms, which it catches with its thread-like tentacles. 
These are all lengths and sizes, and are insinuated among the 
grains of sand on every side; they are covered with ‘cilia, 
especially at the points, which resemble suckers. They are 
thrown off by the Dentalium under certain conditions, and may 
occasionally be seen detached and wriggling like taper hair- 
worms. Terebella and other tubular annelids have similar 
organs. Being highly contractile, these tentacles convey the 
food to the funnel-shaped mouth, in which, by the aid of the 
labial and ciliated palps, the animaleule are quickly engulfed ; 
then the masticatory apparatus comes into play. This consists 
of a tongue or lingual riband, armed with five rows of sharp 
spines, one in the middle, and two on each side. 
“The shelled Foraminifera found in the stomach of a Denta- 

lium are perfect, and the sarcode must be extracted from them 
by some secretion answering to the gastric juice of the Verte- 
brata. The Dentalium has no eyes; they would be useless to an 
animal always buried in the sand. They have otolites or ear- 
stones, which serve as organs of hearing; these are extremely 
numerous, calcareous and globular, and are enclosed in two 
nearly spherical pouches, lined with vibratile cilia, which are in 
constant action, and agitate the otolites by an incessant tremu- 
lous movement. The organs of circulation and respiration are 
of a rudimentary kind; there is no heart. The sexes are 
separate. There are no external organs of generation, but 
impregnation is effected by the male emitting his spermatozoa, 
and the female her eggs at the same time in the water. The 
process may be compared to the chance shedding of pollen in 
the air by dicecious plants. Lacaze-Duthiers noticed that the 
spermatozoa lived six hours after performing the act of fecund- 
ation. The egg is at first oval, afterwards pear-shaped, and 
ultimately divided into segments like those of an Annelid. Such 
egos as do not arrive at maturity speedily decompose and are 
cleared out by swarms of infusoria, which appear to be generated 
from the corruption. In the first stage of development the germ 
is motionless; in the second stage it is propelled by vibratile 
cilia, which are set around a large lobe in front, similar to that 
observable in the larvee of many mollusca, and it swims rapidly; 
in the third stage it crawls by means of a disk-like foot. In 
swimming it does not come to the surface of the water, as do 
the fry of the oyster and other mollusca. The shell is formed 
during the third period, but is only detected by its iridescent 
lustre, being exceedingly thin and transparent, a mere film. This 
state continues until the fifth and occasionally the sixth day 
after birth. The embryonic period lasts from thirty-five to forty 
days. If any of the fry die, Paramecia and Ploesconiz (infu- 
soria) are bred from the decaying matter, and, entering the shells 
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of living individuals, soon destroy them. Lacaze-Duthiers 
observed a current of water passing through the shell from the 
opening at the smaller end. He discovered the Dentalium at 
low-water mark, where its presence was betrayed by a small 
groove in the sand; and heseems to have got a knack of finding 
them, for he says he easily procured 200 live specimens at the 
recess of a single high spring-tide. They prefer certain spots, 
especially patches of coarse sand mixed with broken shells and 
interspersed with Zostera. The Dentalium is hardy, and appar- 
ently abstemious. Lacaze-Duthiers kept some alive in a flask of 
sea-water with a little sand for more than eighteen months. It 
is much more active at night, and sensible of light. <A ray of 
the sun or the fiame of a candle will cause it to withdraw its 
foot. This organ acts as a piston in expelling at the other end 
the eggs and seminal fluid, as well as, perhaps, the feces and 
exhausted water. The point of the young shell is pear-shaped, 
and bears some resemblance to a baby’s feeding-bottle with the 
hole at one end instead of in the middle. It is broken off when 
too small to contain the terminal tube or process of the mantle; 
and this part of the shell is continually rubbed away as the 
animal increases in size, until at last it becomes truncated, and 
a Short pipe is formed with an oblique slit in front to accommo- 
date the terminal tube. The slit is extended in certain species, 
although this distinctive character is confined to adult specimens. 
The inside of the shell is white as porcelain, and brilliant as 
varnish. The epidermis is slight and easily abrades. The micro- 
scopic structure of the shell is scarcely different from that of 
Patella. It is most complicated, being composed in a great 
measure of prisms, interlacing fibre, and anastomosing canals— 
not of cellular elements. The quantity of animal matter which 
it contains is next to nothing. 

“Mr. Lord says that these shells were employed as money by 
the Indians of Northwest America before the introduction, by 
the Hudson’s Bay Company, of blankets, which to a great extent 
superseded the tooth-shells as a medium of purchase. ‘A slave, 
a canoe, or a Squaw, is worth in these days so many blankets; 
but it used to be so many strings of Dentalia.’ The value ofa 
Dentalium depends upon its leneth. Twenty-five long shells, 
strung together end to end, make a fathom, and are called a 
‘Hi-qua.’ At one time such a string would have been worth 
about £50 sterling. The shells inhabit the soft sand, in the snug 
bays and harbors that abound along the west coast of Van- 
couver’s Island, at a depth of from 8 to 5 feet. The habit of the 
Dentalium is to bury itself in the sand, one end of the shell being 
invariably downwards, and the other end close to the surface. 
‘This position the wily savage turns to good account, and has 
adopted a most ingenious mode of capturing the much-prized 
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shell. He arms himself with a long spear, the shaft made o. 
light deal, to the end of which is fastened a strip of wood placed 
transversely, but driven full of teeth made of bone, resembling 
exactly a long comb with the teeth very wide apart. A squaw 
sits in the stern of the canoe, and paddles it slowly along, whilst 
the Indian with the spear stands in the bow. He now stabs the 
comb-like instrument into the sand at the bottom of the water, 
and after giving two or three such stabs draws it up to look at it; 
if he has been successful perhaps four or five Dentalia have been 
impaled on the teeth of the spear.’ At one period, perhaps a 
remote one in the history of the inland tribes of Indians, Den- 
talia were worn as ornaments; these are found in old oraves, 
quite 1000 miles from the sea, mixed with stone beads and small 
bits of nacre of the Halhotis, of an irregular shape, but with a 
small hole drilled through e: ich piece. ”__ JEFFREYS, Brit. Conch. 

D. ergasticum, a monster species, dredged by the “ 'Travail- 
leur,” is nearly four inches (9 cm.) long. 

ANTAL E, Aldrov. (Pyrgopolon, Mane Entalium, Defrance. 
Pharetrium, Konig.) Shell tubular, much prolonged, smooth, 
the posterior end with entire margin, the internal tube slightly 
projecting,and usually with a roundish opening. D. Tarentinum, 
Lam. Europe. 

ENTALIS, Gray, 1840. (Antalis H. and A. Ad.,ex parte.) Shell 
tube-like, slightly curved, longitudinally ribbed or sometimes 
striated, ‘gradually tapering towards the posterior end, which 
has the margin on the ventral or convex side provided with a 
short and broad fissure. Type, D.entalis, Linn. D. Delesserti, 
Chenu (ciii, 1). The posterior end is usually longitudinally 
striated even when these striz or ribbings become obsolete 
towards the aperture. The supplementary or embryonal pro- 
jecting tube is not always present, being frequently lost. 

FUSTIARTA, Stoliczka, 1868. Shell tubular, thin, usually slightly 
curved, § smooth, posterior end with a long, ‘linear slit on or near 
the ventral side. D. eburneum, Lam. 

SuspraMIty SIPHONODENTALIINA. 

Posterior aperture of the shell entire or with several notches, 
and without supplementary tube. Foot elongated, worm- like, 
provided at the tip with a circular disk, the edges of which are 
beset with papille ; edge of the lateral plates of the radula dis- 
tinctly tridentate. (Order Siphonopoda, Sars.) 

The shells resemble the Dentaliinz, but as they appear usually 
to inhabit deep waters they always consist of a thin substance ; 
the posterior end is generally less pointed and more widely 
opened. 
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SIPHONODENTALIUM, M. Sars, 1859. 
Distr.—S. vitreum, Sars (ciii, 100). N. Europe. 
Shell siightly attenuated, apex incised-lobate. Terminal pedal 

disk concave in the middle, no median tentacles. 
The posterior orifice exhibits two slight notches on each side, 

and the foot is ordinarily vermiform and pointed, expanding 
only in a flower-like shape when the animal uses it as a fulcrum. 

PULSELLUM, Stoliczka, 1868. (Siphonoentalis, G. O. Sars.) Shell 
tubular, thin, smooth or longitudinally ribbed, gradually tapering 
towards the posterior end, which is truncate, with the margin 
entire. The animals closely resemble those of Szphodent. vitreum, 
only showing slight differences in the ciliated fringe of the foot- 
disk, but the shells are readily distinguished from it by the 
entire margin of the posterior end; this distinction also applies 
as regards Dentalium, but the separation from Antale is more 
difficult, being apparently restricted to the more truncated shape 
of the posterior end in the present genus, and to a more hyaline 
structure of the shell. S$. Lofotensts, Sars. 

Caputus, Philippi. 

Syn.—Gadilia, Gray, 1847. Helonyx, Stimpson, 1865. Gadus, 
Deshayes. 

Distr.—2 sp. Norway, Hong Kong. Fossil, numerous ; Palezo- 
zoic, Jurassic, Cretaceous, etc. C. subfusiformis, Sars (cii, 99. 

Shell short, more or less inflated in the middle, apical orifice 
entire, circular, with annular, suboblique internal plica remote 
from the apex. Terminal pedal disk concave in ‘the middle, 
marginal tentacles slightly elongated, median tentacles none ? 

Cadulus differs from Siphonodentalium by the shell being 
quite smooth, transparent and lustrous, tumid in the middle or 
anterior portion, and its mouth encircled by a narrow rim. 

Discuipgs, Jeffreys (1867), 1883. 

Distr.—D. bifissus, Wood. Europe. 
Terminal slits bilateral. Animal whitish, gelatinous ; mantle 

rather thick, forming a collar around the front opening of the 
shell; captacula issuing from within the mantle, numerous, 
capable of so great an extension as to exceed the shell in length ; 
stalks very slender; terminal bulbs oval; foot cylindrical and 
narrow, protruded from the middle of the mouth as from a 
sheath; it is occasionally thrust out in a darting manner and 
suddenly withdrawn, and so swiftly that the point of the foot 
could not be observed; the foot is usually curved towards the 
point; anal tube protruded beyond the narrower end of the 
shell—it consists of an outer and inner part, the latter being 
folded to suit the slit on each side; gills rather short, of a 
brownish color.—J EFFREYS. 
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Crass PELECYPODA. 

(Lamellibranchiata, Conchifera, Bivalves.) 

Acephalous mollusks, or those without a head, are laterally 
symmetrical, the organs being enclosed in a mantle, one 
leaf or fold of which envelops each side, and is itself covered 
and protected by a valve of the bivalve shell—which is always 
present. They all breathe by means of gills only, and are there- 
fore inhabitants of water, either salt or fresh. The mantle is 
usually open on the edge, but sometimes its leaves are united 
more or less, when the mantle is said to be closed; it is some- 
times tubularly prolonged posteriorly into a siphon. Between 
the lobes of the mantle lay the gills or branchiz, two on each 
side, leat-like and striate. The most prominent organs of the 
body are the liver and viscera. The cerebral ganglion is situated 
above the mouth, and communicates with the other near or dis- 
tantly situated ganglia. The mouth is at one extremity, the 
anus at the other; the former is provided with four small, trian- 
gular, fleshy leaflets, the extremities of the lips, used partly as 
tentacles. The heart is in the dorsal region; it has but one 
ventricle, and the circulation is simple. The foot is a somewhat 
fleshy mass, atrophied in the adherent species, usually suitable for 
digging a, but rarely very useful for other locomotion. The prin- 
cipal muscles are: (1) those controlling the movements of the 
foot, which have their insertion upon the valve, partly near the 
hinge, partly near the adductors, forming pedal scars; (2) the 
adductor muscles, which, running through the mass of the 
animal, are inserted upon the middle or sides of each valve, 
forming adductor scars or impressions. When the adductor 
muscle is single, it is generally centrally situated, as in the 
oyster, and such bivalves are termed monomyary; when double, 
one is at either side of the valve, and such mollusks are termed 
dimyary. The contraction of these muscles closes the valves ; 

when relaxed, the valves open by reason of an elastic ligament 
which joins them together at the dorsal or hinge-line. 

Mostly dicecious. No sexual union, fertilization being accom- 
plished by the surrounding water containing the male element. 

Shell composed of two valves, but with occasionally smaller, 
supernumerary pieces about the hinge; this latter is either a 
plain line, or more or less thickened internally, and provided 
with interlocking teeth and fossets. Some shells, from their 
shape, cannot be completely closed, or at least portions, front or 
back, or both, are always gaping 

The form of the shell, number and position of the retractors, 
sear of the mantle-margin, the hinge, its condition as to teeth, 
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etc., and position of the hinge-ligament, give some of the prin- 
cipal characters for genera and higher groups; they are, as a 
rule, and especially for recent shells, rather more satisfactory 
than the characters used for univalve mollusca. 

Order SipHontpa. Animal with siphons, and mantle-margin 
more or less closed. 

Order AsipHonipA. No siphons; mantle-margins open. 

OrpveR SIPHONIDA. 

Comprises most of the marine bivalve mollusea, including a 
large portion of the old order Dimyaria—having two well- 
developed muscular impressions. 

Suborder Sryupatmiata. Siphons long, partly or wholly 
retractile; the pallial impression upon the inside of the valve 
having a sinus. 

Suborder INTEGRIPALLIATA. Siphons short, not retractile ; 
pallial impression simple, without sinus. 

Suborder SINUPALLIA TA. 

(Pholadacea.) 

Famity GASTROCH HZ NIDZ. 

Shell equivalve, gaping; valves thin, edentulous, united by a 
thin, external ligament, sometimes cemented to a shelly tube 
when adult ; adductor impressions 2, pallial line sinuated. 

Animal elongated, truncated in front, produced behind into 
two very long, united, contractile siphons, with cirrated orifices; 
mantle-margins very thick in front, united, leaving a small 
opening for the finger-like foot; gills narrow, prolonged into the 
branchial siphon. 

The shell-fish of this family. the Tubicolide of Lamarck, are 
burrowers in mud or stone. They are often gregarious, living 
in myriads near low-water line, but are extracted from their 
abodes with difficulty. 

SuspraMiILty ASPHRGILLINA. 

Shell with both valves imbedded in the walls of a tube, with 
their umbones visible externally. Base of the tube ornamented 
with radiated tubuli, containing tentacular processes originating 
in the animal’s mantle. 

ASPERGILLUM, Lam., 1818. 

Watering-pot shell. 
Syn.—Clepsydra, Schum., 1817. Brechites, Guett., 1774, 

Aquaria, Perry, 1811. 



118 GASTROCHAHNIDA. 

Distr.—21 sp. Red Sea, Java, Australia, New Zealand; in 
sand. Fossil, 1 sp. (4A? Leognanum, Hening. Miocene; Bor- 
deaux.) 

Shell small, equilateral, cemented to the lower end of a, shelly 
tube, the umbones alone visible externally ; tube elongated, 
closed below by a perforated disk with a minute central fissure ; 
siphonal end plain or ornamented with ruffles. 

Animal elongated ; mantle closed, thickened and fringed with 
filaments in front; foot conical, anterior, opposed to a minute 
slit in the mantle; palpi lanceolate ; oils long, narrow, united 
posteriorly, continued into and attached to the branchial ‘siphon. 

WARNEA, Gray, 1858. The siphonal end of the tube fringed 
with from one to several rows of rufiles. A. vaginiferum, Lam. 
(civ, 43). Red Sea. 

PENICILLUS, Gray, 1858. Disk surrounded by a single fringe 
of tubuli; valves ae surrounded by wavy depressions on the 
surface of the tube. A, dichotomum, Chenu. 

CLEPSYDRA, Gray, 1858. Fringe of the disk consisting of two 
or three series of tubes; valves not surrounded by wavy depres- 
sions on the surface of the tube. A. strangulatum, Chenu. 

FEGIA, Gray, 1840. Valves not surrounded by wavy depres- 
sions ; covered more or less by a sunken tubercle in front; disk 
of the tube fringed. F. agglutinans, Lam. 

ARYTENE, Gray, 1858. Like Foegia, but the disk not fringed. 
A, Recluzianum, Chenu. 

HUMPHREYA, Gray, 1858. T'ube attached by its base to a shell 
or stone and much distorted in growth. H. Strangei, A. Ad. 
(civ, 44). Australia. 

SuBFAMILY CLAVAGEHELLINA. 

Shell with the right valve only free, the left being imbedded 
in the tube; with or without radiated ‘tubuli on the lower end of 
the tube. 

CLAVAGELLA, Lamarck, 1807. 

Distr.—6 sp. Mediterranean, Australia, Pacific; 11 fathoms. 
Fossil, 14 sp. Cretaceous—; Britain, Sicily, Southern India. 

Shell oblong, valves flat, often irreoular or rudimentary, the 
left cemented to the side of the burrow, when adult, the right 
always free; anterior muscular impression small, posterior large, 
pallial line deeply sinuated. Tube cylindrical, more or less 
elongated, sometimes divided by a longitudinal partition ; fur- 
nished with a succession of siphonal fringes above, and termi- 
nating below in a disk, with a minute central fissure e,and bordered 
with branching tubuli. 

Animal with the mantle closed in front, except a minute slit 
for the foot, and furnished with tentacular processes ; palpi long 
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and slender; gills 2 on each side, elongated, narrow (floating 
freely in the branchial siphon 7). 

Some specimens of the recent C. aperta have 3 frills to their 
tubes ; C. bacillaris has twice that humber occasionally. They 
are formed by the siphonal orifices when the animal continues 
elongating, after having fixed its valve and ceased to burrow ; 
or perhaps, in some instances, when it is compelled to lengthen 
its tubes upwards by the accumulation of sediment. Brocchi 
mentions that on breaking the tube of the fossil C. echinata, he 
sometimes found the shell of a Saxicava or Petricola beside the 
loose valve of the Clavagella, into whose tube they must have 
entered after its death. C. elongata is found in coral; C. Aus- 
tralis lives at low tide, and spurts out water when alarmed. 

CLAVAGELLA (restricted). Only known in a fossil state, having 
the lower end of the tube surrounded by hollow spinous pro- 
cesses. 

STIRPULINA, Stoliczka. Valves ovate, subequal, similar to those 
of Clavagella, but tubuli formed only at the front part of the 
tube which has a distinct fissure; tube long. Clavagella coronata 
or bacillaris of Desh. A fossil group only. 

BRYOPA, Gray, 1840. (Recent.) Lower end of tube simple ; 
siphonal end frilled. C. aperta, Sowb. (civ, 45). Mediterranean 
Sea. 

pacosta, Gray, 1840. (Recent.) Lower and siphonal ends of 
tube both simple. C. Australis, Sowb. 

SuBFAMILY GAST'ROCHA NINA. 

Shell with both valves free from the tube. 

GAsTROcCHANA, Spengler, 1780. 

Syn.—Chena, Retz., 1788. Fistulana, Brug., 1789. 
Distr.—3 sp. Madagascar, India, Philippines, Australia ; 

burrowing in sand or mud. Fossil. Cretaceous; United States, 
Europe, Southern India. G. mumia, Spengler (cv, 67, 68). 
Philippines. 

Shell elongated, narrow, contained within a shelly tube; pos- 
terior adductor nearly central, with a pedal scar in front; siphonal 
inflection angular, with its apex joining the pallial line. Tube 
round, straight, tapering upwards, transversely striated, closed 
at the lower end when complete, and furnished with a perforated 
diaphragm behind the valves. 

Animal elongated, rounded, cephalic extremity swollen; 
siphons united, long. 

RoceriariA, Bellevue, 1802. 

Syn.—Gastrochena, Cuv., 1817. Roxellaria, Agassiz. 
Distr.—10sp. West Indies, Britain, Canaries, Mediterranean, 
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Red Sea, India, Mauritius, Pacific Islands, Galapagos, Panama ; 
30 fathoms. Fossil, 20 sp. Inf. Oolite—; Europe, United 
States. &. hians, Chemn. (civ, 46). W. Indies. 

Shell regular, wedge-shaped, umbones anterior; gaping widely 
in front, close behind; ligament narrow, external; pallial sinus 
deep; tube irregular. 

Animal with mantle closed, and thickened in front ; foot finger- 
like, grooved, sometimes byssiferous; siphons long, separate 
only at their extremities; lips simple, palpi sickle-shaped, gills 
unequal, prolonged freely into the branchial siphon. 

R. modiolina perforates shells and limestone; its holes are 
regular, about two inches deep and a half inch diameter; the 
external orifice is hour-glass shaped, and lined with a shelly 
layer which projects slightly. When burrowing in oyster-shells 
it often passes quite through into the ground below, and then 
completes its abode by cementing such loose material as it finds 
into a flask-shaped case, having its neck fixed in the oyster-shell ; 
in some fossil species the siphons were more separated, and the 
flasks have two diverging necks, The siphonal orifices are rarely 
four-lobed. 

SPENGLERIA, Tryon, 1861. Valves elongate-cuneiform, trun- 
cated at the posterior end, with an elevated, transversely lamel- 
lated portion radiating from the beaks to the posterior margin. 
R. rostrata, Spengler (civ, 47). West Indies. 

CucuRBITULA, Gould, 1861. 
Distr.—C. cymbia, Spengl. (cv, 69). China. 
Shell regular, elongate, equivalve, gaping the whole length, 

anteriorly eny eloped by the mantle of the animal. 
Tube very short, ovate or gourd-shaped, composed of succes- 

sive calcareous layers or cups involving bits of shell or sand. 
Attached by one side to shells, ete. 

Famity TEREDID A. 

Animal vermiform, its two long siphons furnished at their 
extremity with each a testaceous pallet; valves gaping, with an 
interior spoon-shaped process proceeding from the hinge. 
Animal and valves contained within an irregular calcareous 
tube, with which it lines its perforations in timber and clay. 

TEREDO, Linn., 1757. 

Distr.—21 sp. Norway, Britain, Black Sea, Tropics, 119 
fathoms. Fossil, 24 sp. Lias—; United States, Kurope. T. 
navalis, Linn. (civ, 48); U.S. 7. Norvegica, Spengler (cv, 
70-73). 

Shell globular, open in front and behind, lodged at the inner 
extremity of a burrow partly or entirely lined with shell; valves 
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three-lobed, concentrically striated, and with one transverse 
furrow ; hinge-margins reflected in front marked by the anterior 
muscular impressions; umbonal cavity with a long, curved, 
muscular process. 

Animal worm-like; mantle-lobes united, thickened in front, 
with a minute pedal opening; foot sucker-like, with a foliaceous 
border; viscera included in the valves, heart not pierced by the 

* intestine; mouth with palpi; gills long, cord-like, extending into 
the siphonal tube; siphons very long, united nearly to the end, 
attached at the bifurcation and furnished with two shelly pallets 
or styles; orifices fringed. 

T. navalis is ordinarily a foot long, sometimes two and a half 
feet; it destroys soft wood rapidly, and teak and oak do not 
escape; it usually bores in the direction of the grain, unless it 
meets the tube of another Teredo or a knot in the timber. In 
1731-2 it did great damage to the piles in Holland, and caused 
still more alarm: metal sheathing and broad-headed iron nails have 
been found most effectual in protecting piers and ship-timbers, 
The Teredo was first recognized as a bivalve mollusk by Sellius, 
who wrote an elaborate treatise on the subject in 1733.—ForBEs. 

T. corniformis, Lamarck, is found burrowing in the husks of 
cocoa-nuts and other woody fruits floating in the tropical seas ; 
its tubes are extremely crooked and contorted, for want of 
space. The fossil wood and palm-fruits (Mipadites) of Sheppy 
and Brabant are mined in the same way. 

T. Norvegica and T. nana are divided longitudinally and also. 
concamerated by numerous, incomplete, transverse partitions at 
the posterior extremity of the tube. 

I annex Dr. J. Gwyn Jeffreys’ excellent account of this 
mollusk : 
“The Teredo is an anomaly. It consists of a long and 

nearly gelatinous worm-like body, without rings or segments, 
terminating at one end in a pair of hemispherical valves, that 
somewhat resemble the two halves of a split nutshell which has 
had a large slice cut off at each side, and at the other end ina 
pair of symmetrical shelly paddles with handles of different 
lengths, which close this extremity at the will of the animal. 
The open part of the bivalve shell is placed at the further end, 
and receives a circular disk, of a fleshy or rather muscular 
nature, which may be termed the foot; this is the broadest or 
widest part. Inside each valve is seen a curved process, like a 
bill-hook, that projects from the hinge at a right-angle. The 
shell covers and protects the mouth, palps, liver and other deli- 
cate organs. The body tapers gradually to the outer or nearer 
end, where it becomes quite small and attenuated ; it contains 
the gullet, intestines and gills, and is enveloped in a thin mem- 
brane or mantle, which forms at the outer end two cylindrical 

9 
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tubes (siphons), mostly of unequal length. The larger tube 
(siphon) takes in infusoria or similar animalcules, which consti- 
tute the food of the Teredo, as well as imbibes water charged 
with air for the purpose of respiration and keeping the whole 
fabric moist; while the smaller tube is employed to eject the 
water which has been exhausted or deprived of its aeriferous 
qualities, and also serves to get rid of the woody pulp that is 
excavated by the Teredo. Both tubes form a kind of hydraulic 
machine. At the base of each lies one of the paddles, often 
termed ‘pallets,’ and which may be translated into scientific 
language as ‘claustra.’ When the Teredo is alarmed or not 
feeding, it withdraws its tubes into the neck of its sheath or 
shelly cylinder; and the pallets, which had been previously kept 
pressed against the sides, then spring forward and close the 
opening, so as to form an efficient barrier against all foes, whether 
crustacea or annelids. This complicated animal mechanism is 
entirely enclosed in the sheath or cylinder above mentioned, 
which is secreted by the mantle, and varies considerably in 
thickness and extent. The inside of the sheath is, at its outer 
or narrower end, divided into short strips or ledges, arranged 
in an imbricated fashion ; the last-formed of these ledges serves 
asa point d’appui for the blades of the paddles, and it greatly 
assists the Teredo in closely shutting its doors. The whole of 
what I have above endeavored to describe is found only within 
some hard vegetable substance, either the hull of a vessel or boat, 
a harbor pile, a shipping-stage, a floating tree or the roots of one 
growing on the banks of an estuarine river. The food of the 
Teredo consists entirely of minute organisms, that are introduced 
with the water into the incurrent or branchial tube, and it does not 
consume the wood as any part of its nourishment. Nor do I 
believe that the eroded material undergoes any chemical change, 
either in the stomach of the Teredo or in the passage outwards 
through the intestine, although in the latter receptacle it is 
closely compressed. When it is voided or expelled by the 
excurrent tube, and separated in the water, it becomes a floccu- 
lent mass of pulp, like that of paper, composed of extremely 
minute and fine particles of an irregular size and shape, but still 
retaining its fibrous structure. It does not exhibit any appear- 
ance of having been digested.” 
 CALOBATES, Gould, 1862. Siphonal pallets large, long, stilt- 

shaped, siphons adherent, only becoming free at the tips. 7. 
furcelloides, Gray. 2sp. Burmack, Australia. 

NausiTorA, Wright, 1864. Siphonal pallets, outer surface 
convex, covered with thick scale-like striz, inner flat or slightly - 
concave. N. Dunlopi (fresh-water, India). 2sp. Burrowing in 
wood. Bengal, Australia. 

Lyropus, Gould. This name is given for a small American 
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species, 7’. chlorotica, the pallets of which are elongated, with the 
basal portion, thin, flexuous, the upper lyre-shaped, the extreme 
two-thirds of their length being covered with a dark crust which 
has a projecting horn at each angle. The form of these pallets 
very closely resembles that of Nausitoria, when the tip is broken 
away; it may belong to the same genus. 

?TEREDOLITES, Desh. For a cretaceous species, 7. clavatus, 
only known by some tubes which are short, clavate, and in posi- 
tion, as they occur in the rock or wood, almost parallel to each 
other. 

[poLortHus, Gabb. See page 53, vol. ii. ] 

Xyutorrya, Leach, Gray, 1847. 
Syn.—Bankia, Gray. 
Distr.—10 or 12sp. Universal. X. palmulata, Lam. (cv, 74). 

KE. Indies. 
Siphonal pallets elongated and penniform, the blade con- 

sisting of articulated pieces radiating obliquely from the style. 
A species occurs in the fossil wood of the Greensand of Black- 
down, England. 

Urrrotis, Guettard, 

Syn.—Guettera, Gray. 
Distr.— U. clava, Gmel. (civ, 49). Tranquebar. 
Tube club-shaped, straight or contorted, growing together in 

masses ; pallets oval, jagged; valves narrow and elongated. 

Kupuus, Guettard. 

Syn.—Furcella and Septaria, Lam. Clauseria, Menke. 
Distr.—K. arenarius, Linn. (civ, 50-52). Philippines. 
Tube penetrating sand, somewhat irregular, very large; 

pierced around the base with small scattered perforations, and 
inclosed by two overlapping convex septa arising from the sides 
and completely closing the end. These septa appear to replace 
the valves. 

The tube of the giant Teredo is often two yards long and two 
inches in its greatest diameter; when broken across it presents 
a radiating prismatic structure. The siphonal end is divided 
lengthwise, and sometimes prolonged into two diverging tubes. 

TEREDINA, Lam., 1818. 

Distr.—T. personata, Lam. (civ, 53,54). Hocene; Europe. 
Valves with an accessory plate in front of the umbones; free 

when young, in the adult connected with the tube. The tube 
is sometimes concamerated ; its siphonal end is often truncated ; 
and the opening contracted by a lining which makes it hour-glass 
shaped, or six-lobed. 

The possession of an accessory dorsal valve connects this genus ~ 
with the next family; no siphonal pallets have been discovered. 
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Famity PHOLADID A. 

Shell gaping at both ends; thin, white, brittle, and exceed- 
ingly hard; armed in front with rasp-like imbrications ; without 
hinge or ligament, but often strengthened externally by accessory 
valves ; hinge-plate reflected over the umbones, and a long curved 
muscular process beneath each; anterior muscular impression 
on the hinge-plate ; pallial sinus very deep. 

Animal club-shaped ; foot short and truncated; mantle closed 
in front, except the pedal orifice; siphons large, elongated, 
united nearly to their ends; orifices fringed; gills narrow, pro- 
longed into the exhalent siphon, attached throughout, closing 
the branchial chamber; palpi long. 

The cartilage of the hinge in these shells is small and internal ; 
the ligament is strong and elastic, situated externally, and both 
are further strengthened by an accessory membrane formed by 
the coriaceous end of the mantle, which issues between the 
anterior ends of the valves and covers the ligament; this exten- 
sion of the mantle is fixed by filaments which enter the dorsal 
cells and is furnished usually with calcareous plates which main- 
tain the valves in position. 

The Pholadidz perforate rocks, wood or clay; the burrows 
are vertical, quite symmetrical, and seldom in contact. 

SuBFAMILY PHOLADIN. 

Valves with an anterior gap which is never closed in the adult 
shells. 

Puotas, Linn., 1757. 

Etym.—Pholas, a burrowing shell-fish, from pholeo, to bore. 
Piddock. 
Syn.—Hypogeea and Hypogeoderma, Poli. 
Distr.—P. costata, Linn. (civ, 55-57). U.S. Fossil; Jur- 

assic, Cretaceous, Tertiary. 
Shell elongated, cylindrical; dorsal margin protected by two 

accessory valves; anterior and posterior in position; umbonal 
processes reflexed over the beaks, closely applied.  Pallial 
sinus reaching the centre of the shell. 

Animal with a large truncated foot, filling the pedal opening ; 
body with a fin-like termination ; combined siphons large, cylin- 
drical, with fringed orifices. P. costata is sold in the market of 
Havana, where it is an article of food. 

Mr. W. Woods remarks that on the coast of Normandy the 
Pholads are eaten in abundance, well seasoned and cooked with 
fine bread-crumbs and herbs. They are also reckoned a delicacy 
when pickled in vinegar. In the neighborhood of Dieppe a 
great many women and children, each provided with an iron 
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pick, are employed in collecting them, either to sell in the mar- 
ket, or for fishermen’s bait. They are almost entirely littoral, 

‘¢Entomb’d upon the very hem 0’ the sea.”’ 

The property which they possess of shining in the dark is very 
remarkable. 

CYRTOPLEURA, Tryon, 1862. Margins of the valves emarginate 
anteriorly, forming a short, wide hiatus. 3 sp. U.S., Panama, 
Philippines. 

Dactyiina, Gray, 1847. 

Distr.—3 sp. D. dactylus, L. (civ, 58, 59). Europe. 
Shell oblong-oval, anteriorly emarginate; cardinal margin 

reflected over the back of the shell, from which it is separated 
by numerous horizontal plates, covered by two dorsal accessory 
valves, arranged side by side, their nuclei at their outer margins, 
posterior to the centre. 

Siphons naked to the base; orifice of the branchial siphon 
cirrated, that of the anal siphon simple or crenulated. 

The common piddock is used for bait on the Devon coast 
(England) ; its foot is white and translucent when fresh, like a 
piece of ice; the hyaline stylet lodged in it is large and curious, 

GITOCENTRUM, Tryon, 1862. Valves not emarginate anteriorly, 
but regularly rounded, forming a iong, narrow hiatus; nuclei of 
the dorsal valves anterior, situated nearer the inner margin. 
2sp. Southern U.S8., W. Indies, Chili. D. campechensis, Gmel. 

BarneEA (Leach), Risso, 1826. 

Distr.—9 sp. Australia, Burmah, Red Sea, Europe, Patago- 
nia, Philippines. 2B. candida, Linn. Europe. 

Shell oval-oblong; anteriorly gaping; a single lanceolate dorsal 
accessory valve; umbonal process reflexed, closely applied, 

BARNEA (typical). Anterior margins regularly rounded, form- 
ing a long, narrow hiatus. 

ANCHOMASA, Leach. Ventral anterior margin of the valves 
emarginate, the hiatus short and wide. B. parva, Pennant. 
Europe. 

Monortuyra, Tryon, 1862. 

Distr.—WM. orientalis, Gmel. (civ, 60). India. 
Dorsal valve ovate-cuneiform ; reflexed umbonal processes cel- 

lular beneath. 
XyLopHaca, Turton, 1822. 

Etym.—Xulon, wood, phago, to eat. 
Distr.—3 sp. Norway, Britain, Western South America, 

Mergive Is. Bores an inch deep, and across the grain, in float- 
ing wood, and timbers which are always covered by the sea, A 
few tertiary species. X. dorsa.is, Turton (ev, 77-79). England. 

Shell globular, with a transverse furrow; gaping in front, 
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closed behind; pedal processes short and curved; anterior 
margins reflected, covered by two small accessory valves; bur- 
row oval, lined with shell. 

Animal included within the valves, except the slender con- 
tractile siphons, which are furnished with pectinated ridges, and 
divided at the end ; foot thick, very extensile. 

Turnus, Gabb. 

Distr.—Cretaceous ; California, India. TT. plenus, Gabb. 
Shell like that of Xylophaga, but has posterior to the internal 

umbonal rib another, often broader rib, running from behind the 
apex to the infero-posterior margin. 

The animal also secretes a shelly tube, and consequently the 
valves must have been much more gaping posteriorly than they 
are in the recent Xylophage, which only slightly protrude out 
of their shells. The accessory valves are unknown, and it is 
therefore difficult to classify exactly the genus, for it may be 
just as possible that it is a form of the Teredinine. 

TuRNUS, Gabb. (Typical.) Shell transversely oval; anterior 
hiatus formed by the oblique truncation and slightly sinuous 
outline of the anterior ventral margins of the valves; umbonal 
sulcus and both of the internal ridges very oblique, narrow, 
smooth, and extending to the free margins. TZ. plenus, Gabb. 

GonlocHASMA, Meek. Shell transversely ovate-oblong ; hiatus 
formed by a deep rectangular notch in the anterior ventral mar- 
gins; umbonal sulcus and corresponding internal ridge slightly 
oblique, and the latter finely and obscurely crenate; posterior 
internal ridge broad, deep, very oblique, smooth; and not 
extending to the free margins. G. Stimpsoni, M. and H. 

XYLOPHAGELLA, Meek. Shell globose; anterior hiatus formed 
by a large, deep, rectangular notch in the anterior ventral mar- 
gins ; umbonal suleus and corresponding internal ridge descend- 
ing vertically, the latter being strongly crenate by little projecting 
points ; posterior internal ridge as in the last, excepting that it 
is less oblique and placed in front of the posterior umbonal 
slopes. X. elegantula, M. and H. (cv, 76). 

ZirpH#A, Leach, 1851. 
Distr.—3 sp. Europe, U. 8., Senegal, Straits of Sunda. Z, 

crispata, Linn. (civ, 61). 
Shell oval, cardinal margin scarcely reflected ; no accessory 

valves, the beaks protected by a membrane; usually a thin, 
fugacious epidermis; anteriorly greatly gaping. 

TaLona, Gray, 1847. 

Distr.—T. explanata, Spengler (civ, 62; ev, 84). W. Africa. 
Shell narrowly gaping anteriorly ; two accessory dorsal plates, 
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lateral and divergent. Base of siphons protected by corneous 
or calcareous sheaths. 

Navea, Gray, 1851. 

Distr.—3 sp. California. N. subglobosa, Gray (ev, 80, 81). 
Shell oval, widely gaping anteriorly, close posteriorly ; surface 

divided by a subcentral groove ; dorsally covered by a coriaceous 
epidermis (striated behind the interior spatulate processes), 
under which is a small transverse posterior dorsal valve. 

SupramMity JOUANNE TINE. 

Anterior ventral gap closed in the adult by a callous plate. 

PHOLADIDEA, Turton, 1819. 

Syn.—Cadmusia, Leach. 
Distr —8 sp. W. Coast of N. America, New Zealand. P. 

papyracea, Sol. (cv, 82, 83). 
Shell globose-oblong, with a transverse furrow; anterior gap 

large, closed in the adult by a callous plate; two minute acces- 
sory valves in front of the beaks. 

Animal with a fringed disk at the end of the combined siphons, 
and a horny cup at their base (in adults). 

HATASIA, Gray, 1851. Siphonal cups or valves with a tubular 
shelly prolongation. P. melanura, Sowb. 

TALONELLA, Gray, 1851. Siphonal valves without any tubular 
prolongation, and with a longitudinal and transverse fold. P. 
tridens, Gray. 

NETASTOMELLA, Carp. Based upon Ph. Darwinii, Sowb., 1865. 
The valves are posteriorly prolonged into a flattened calcareous 
eup. Differs from Jouannetia in having both valves equal, and 
from Pholadidea by the calcareous nature of the cup at the pos- 
terior end of the shell. 

JOUANNETIA, Desmoulins, 1828. 

Syn.—Triumphalia, Sowb., 1849. 
Distr.—2 sp. Philippines. 
Shell very short, subglobose, with two impressed radiating 

grooves ; right valve longest behind ; anterior opening closed by 
a callous plate developed from the left valve overlapping the 
margin of the right valve, and fixed to the single unsymmetrical 
umbonal plate. 

PHOLADOPSIS, Conrad, 1849. Valves with a single subcentral 
radiating groove. J. pectinata, Conr. (civ, 63). California. 

PARAPHOLAS, Conrad, 1848. 

Distr.—2 sp. California, Australia. Fossil; Cretaceous. P. 
Californica, Conr. (civ, 64). 

Shell oval-oblong; anterior gap closed by a thin, swollen, glo- 
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bose callous plate; valves equal, divided by two radiating 
grooves into three portions ; two dorsal valves. 

PENITELLA (Valenciennes), Conrad, 1849. 
Distr.—P. penita, Conr. (civ, 65). California. 
Anterior dorsal plates two, placed side by side, posterior to 

which is a central plate directly over the umbones; base of the 
siphons protected by reflected appendages. 

MarrestA, Leach, 1847. 

Distr.—13 sp. World-wide. Fossil; Cretaceous and Tertiary. 
M. striata, Linn. (civ, 66). 

Valves lengthened behind when full-grown, by a plain border ; 
umbonal valves one or two, dorsal and ventral margins often 
with narrow accessory valves; surface impressed with one or 
more furrows. WM. striata burrows in hard timber. J. teredin- 
iformis was found in cakes of floating wax on the coast of Cuba. 
(G. B. Sby.) MM. Australis in (fossil?) resin, on the coast of 
Australia. MM. rivicola in timber twelve miles from the sea, in 
Borneo (fresh-water). J. scutata, Eocene, Paris, lines its burrow 
with shell. 

MARTESIA (restricted). One accessory dorsal plate. 
DIPLOTHYRA, Tryon, 1862. Shell with a double accessory 

valve; the principal plate directly over the umbones, with a 
smaller anterior one adjoining. M. Smithii, Tryon. Staten 
Island, N. Y., and Chesapeake Bay, burrowing in oyster-shells. 

PHOLAMERIA, Conrad, 1865. The shell has the form of a short 
Martesia, but without accessory plates ; nothing else, however, 
occurs in the specific description which would indicate any 
peculiarity to justify the formation of a new genus. WM. triquetra, 
Conr:* ‘Tert..-C! 8. 

SCHROTERIA, Tryon, 1862. Has one preumbonal plate; the 
anterior hiatus is probably closed. J. cordata, Schroter. 

(Solenacea.) 

Famity SOLENID.. 

Sheil elongated, gaping at the ends; ligament external ; 
hinge-teeth usually 2°3, compressed, the posterior bifid. External 
shell layer with definite cell-structure, consisting of long prisms, 
very oblique to the surface, and exhibiting nuclei; inner layer 
nearly homogeneous. 

Animal with a very large and powerful foot, more or less 
cylindrical; siphons short and united (in the typical Solens, 
with long shells) or longer and partly separate (in the shorter 
and more compressed genera); gills narrow, prolonged into the 
branchial siphon. 
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anseutiton yl SOLE NINA. 

Siphons short and united, foot more or less cylindrical and 
obtuse. Shell elongated, transverse, truncate at both extremi- 
ties ; hinge nearly terminal, usually with a single tooth in each 
valye; pallial line profoundly sinuated and truncated. 

Soxen, Linn., 1757. 

Htym.—Razor-shell. 
Syn.—Hypogea and Hypogeoderma, Poli. 
Distr.—37 sp. World-wide, except Arctic seas; 100 fathoms. 

Fossil, 40 sp. ?Silur., Carb; United States, Europe. S. 
vagina, Linn. (cvi, 6). 

Shell very long, subcylindrical, straight, margins parallel, 
ends gaping ; beaks terminal, or subcentral; hinge-teeth, one in 
each valve; ligament long,external ; anterior muscular impression 
elongated ; posterior oblong; pallial line extending beyond the 
adductors ; sinus short and square. 

Animal with the mantle closed except at the front end, and a 
minute ventral opening; siphons short, united, fringed ; palpi 
broadly triangular; foot cylindrical, obtuse. 

In this genus the mantle is produced behind into a truncate 
siphonal sheath which contains the two short siphons which are 
never extended beyond the shell. The animal has the power of 
changing the terminal portion of the foot from a tapering point 
to an obtuse club. By suddenly extending the foot it is enabled 
to ascend rapidly the deep burrow it forms in the sand. 

The annexed additional account of the Solenis from “ British 
Conchology,” by Dr. J. Gwyn Jeffreys: 
“The razor-fishes (or ‘spout-fishes,’ as they were called by 

Grew and other naturalists of former days) usually burrow in 
the sand at the verge of low-water mark, not perpendicularly, 
but in a slanting direction at an angle of about 60 degrees. On 
the retreat of spring-tides, they may be seen nearly half out of 
their holes, apparently taking in a supply of oxygen for their 
gills. They are evidently sensible of vibratory movements in 
the air, as well as on ground, taking alarm at greater or less 
distances according to the state of the atmosphere and direction 
of the wind. When the Solen is disturbed it squirts out water 
in a strong jet; and having thus compressed the volume of its 
body, it lengthens and darts out its dibble-shaped foot, and 
rapidly disappears below the surface to a depth of two or three 
feet. A Solen-hunt requires considerable alertness ; for if you 
cannot approach near enough to catch them when partly exposed 
to view—and this is not easy, their muscular strength being, in 
proportion to their size, far greater than that of man—and you 
delve with your hands after them, they will probably beat you 
in the race. The stake is much more important to them than to 
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you, and it calls for all their energies. Fishermen entice them 
out of their holes by a pinch of salt, making (as they say) 
the razor-fish believe that the tide is coming in. Reaumur, 
however, considers that the salt irritates them, and causes a 
painful pricking sensation in the mantle. which induces them to 
rise to the surface and endeavor to get rid of the annoyance by 
expelling the salt backwards. Healso noticed the blind instinct 
which the Solen has when taken out of its hole, and held between 
the fingers in the open air, suspended vertically : it protrudes its 
foot several times in succession, as if it were in the act of bur- 
rowing into its native sands. The account given by Poli of 
Solen-fishing in Naples is curious. We know that the flow and 
ebb of the tide there are very slight, and different from what 
takes place on our own British shores. He tells us that the 
lurking-place of the Solen is betrayed by a hole in the sand, 
agreeing in shape with the apertures of its tubes or siphons. 
Where the water is shallow the fisherman sprinkles some oil on 
the surface, in order to see these marks more clearly. He then 
steadies himself by leaning on a staff with his left hand, and 
feels for the Solen with his naked right foot. This he catches 
and holds between his big toe and the next; but although his 
toes are protected by linen bands, the struggles of the Solen to 
escape are so violent, and the edges of the shell so sharp, that 
very often a severe wound is inflicted by it, When the sea is 
five or six feet deep, another mode of fishing is adopted. It 
consists in the fisherman diving or swimming under water with 
his eyes open, and, after having found the holes, digging with 

his hands for the razor-fish. Sometimes the Solen So forcibly 
resists being taken, that it will suffer its own foot to be torn 
away, or will even die rather than surrender. Their power of 
locomotion is not limited to burrowing; they can dart from 
place to place in the water as quickly asa ‘scollop, and apparently 
in the same way.” 

SOLENA, Brown, 1756. (Hypogella, Gray. Plectosolen, Conr.) 
Shell rounded at each extremity; hinge nearly terminal; ante- 
rior muscular impression rounded. Scarcely distinguishable 
from the typical group. 3 sp. Cuba, Philippines, Panama. S. 
obliqua, Spengler (evi, 7). 

Ensts, Schumacher, 1817. 

Syn.—Ensatella, Swains., 1840. 
Distr.—14 sp. U. 8., Europe, Patagonia, Philippines, Aus- 

tralia. #. ensis, Linn. (evi, 8. SZ. stliqua, Linn. (evi, 9). 
Shell elongated, transverse, gaping and rounded-truncate at 

its extremities, straight or somewhat curved ; hinge composed 
of two teeth in one valve and three in the other ; anterior mus- 
cular impression elongated, horizontal; pallial impression with 
a short truncated sinus; siphons short, divided. 
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Sorenopsis, M’Ooy, 1844. 

Distr. —S. minor, M’Coy (ev, 85). Carboniferous; Ireland. 
Shell like Solen, but somewhat thicker anteriorly, and with 

inflated beaks ; posterior end truncate. 
This genus has been proposed for the reception of some pale- 

ozoic species, formerly described as Solen, like S. pelagicus and 
vetustus of Goldfuss, S. siliquoides, Kon., and others. The gen- 
eral form of these shells is very much like that of elongated 
species of Sphenia; the hinge-teeth, if any, are not as yet known, 
and it is therefore, strictly speaking, impossible to classify the 
genus correctly ; D’Orbigny identifies it with Lyonsia. 

SoLEeNARIA, Stoliczka, 1870. 

Distr.—S. affinis, Eichw. Turonian; Russia. 
Shell thin, narrow, long and straight, like a Solen, internally 

with two radiating, diverging ribs, originating at the beaks and 
proceeding towards the ventral edge. The hinge is as yet 
unknown, but the general form of the shell agrees entirely with 
Solen. 

CULTELLUS, Schumacher, 1817. 

Etym.— Cultellus, a knife. 
Distr.—12 sp. Africa, India, Nicobar, Philippines. Fossil ; 

Tertiary. C. cultellus, Linn. (evi, 10, 11). 
Shell elongated, compressed, rounded and gaping at the ends; 

hinge-teeth 2°3; beaks in front of the centre, supported inter. 
nally by an oblique rib; pedal impression behind the umbonal 
rib; posterior adductor trigonal; pallial line not prolonged 
behind the posterior adductor; sinus short and square. 

Animal (of C. Javanicus) with short, fringed siphons; gills 
narrow, half as long as the shell, transversely plaited ; palpi 
large, angular, broadly attached ; foot large, abruptly truncated. 

ENSICULUS, H. and A. Ad. Proposed for the old Solen cultellus, 
Linn. , differing from the other species of Cultellus by its more 
elongated, curved and parallel form, and the short, oblique ribs 
below the umbones. 

Susramity PHARELLINZ. 

Siphons elongated, separated for half their length. Shell 
transverse, elongated, gaping and rounded at the extremities ; 
umbones subcentral, instead of terminal as in Solenine; hinge- 
teeth varying, usually three in one valve, two in the other ; 
pallial impression with a profound, rounded sinus. 

PHARELLA, Gray, 1854. 

Distr.—4 sp. India, East Indies. Fossil. Cretaceous; India, 
N. America. P. Javanica, Lam. (ev, 86). 
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Shell subeylindrical, transversely elongated, rounded and 
gaping at the extremities; beaks anterior to the centre; ante- 
rior muscular impression elongated, subtrigonal; pallial impres- 
sion with a small sinus. 

Siphons shortly produced and separate; foot large, abruptly 
truncate. Inhabits the muddy estuaries of rivers. 

CERATISOLEN, Forbes. 

Syn.—Pharus, Leach, teste Gray, 1840.  Polia, d’Orbigny. 
Solecurtoides, Desm. 

Disir.—2 sp. Britain, Mediterranean, Senegal, Red Sea, 
Singapore. Fossil, 3 sp. Miocene; Italy. C. legumen, Linn. 
(evi, 12). 

Shell narrow, subequilateral, anterior adductor impressions 
elongated, a second pedal scar near the pallial sinus. 

Animal with a long, truncated foot; siphons separate, diver- 
ging, fringed. 

LEGUMENATA, Conrad, 1858. 
Distr.—L. elliptica, Cony. (evi, 14). Cret.; U.S. 
Valves very inequilateral; hinge with two very slender teeth 

in the right valve under the beak, and one posterior, very 
oblique, prominent, lamelliform tooth. This group was proposed 
for a cretaceous species; the form of the teeth and their posi- 
tion agrees with Novaculina, but the posterior tooth is not lamel- 
liform in this genus. A character of further importance is 
stated to be the shortness of the posterior part of the shell, 
which is not seen in any of the European or Indian cretaceous 
species ; it does, however, occur in some of the recent American 
species of Tagelus, from which Legumenaia would differ by its 
dentition, but externally it would seem impossible to distinguish 
between both of them. 

LeEprosoLen, Conrad, 1867. 

Distr.—L. biplicata, Cony. Cretaceous; U.S. 
Elongated, thin in substance, straight, with the dorsa! and 

ventral margins parallel; plicated anteriorly, open at both ends; 
beaks not nearly terminal; hinge of the right valve with one 
direct tooth, convex anteriorly, truncated behind; an internal, 
rounded, direct rib commences under the cardinal margin, grad- 
ually becomes less prominent, and disappears towards the 
ventral margin. 

If the existence of a single tooth in the right valve can be 
considered as a permanent, distinctive character, the separation 
from Siliqua would have good grounds. The tooth is said to 
be broadest at the hinge-plate, and tapers to a very acute edge, 
which is expanded in the direction of the shell’s diameter. This 
peculiarity in the form of the principal or cardinal tooth is often 



SOLENID. 133 

seen in species of Tagelus. Externally the type species resem- 
bles the recent Pharella Javanica. 

Siriqua, Muhlfeldt, 1811. 

Syn.— Leguminaria, Schum., 1817. Machera, Gld., 1841. 
Aulus, Oken., 1815. 

Distr.—20 sp. India, China, Ochotsk, Oregon, Sitka, Behr- 
ing’s Sea, Newfoundland, Atlantic United States. M. costata, 
Say, is often obtained from the maw of cod-fish. Fossil, 4 sp. 
Upper Greensand—,; Britain, France. S. radiata, Linn. (evi, 13). 

Shell smooth, oblong; epidermis polished ; an umbonal rib 
extending across the.interior of the valve; pallial sinus short. 

The animal is similar to Solecurtus. 

Protuyris, Meek, 1869. 

Distr.—2 sp. Carb.; U.S. P. Meeki, Winchell (ev, 90). 
Shell equivalve, very inequilateral, longitudinally oblong ; 

valves compressed or moderately convex ; nearly closed or a 
little gaping behind, and more or less widely gaping in front, 
where the hiatus is increased in size by a nearly rectangular 
notch in the margin, mainly below the middle; beaks depressed 
and very near the anterior end, with a small ridge usually 
extending from the anterior side of each to the corner of the 
anterior marginal notch; dorsal margin.without escutcheon or 
lunule, being erect and sharp behind the beak; surface merely 
marked with striz of growth. Hinge and interior unknown. 

Sotecurtus, Blainv., 1824. 

Syn.—Solenocurtus, Sowb., 1839. Tagelus, Gray, 1847.  Sili- 
quaria, Schum., 1817. 

Distr.—11 sp. E. and W. Coasts of N. and S. America, Sene- 
gal, Mediterranean. Fossil, 30 sp. Neocomian—; United 
States, Europe. S. Dombez, Lam. | ev, 87). 

Shell elongated, rather ventricose, with subcentral beaks ; mar- 
gins subparallel; ends truncated, gaping; ligament prominent ; 
hinge-teeth two in each valve; pallial sinus very deep, rounded ; 
posterior adductor rounded. 

Animal very large and thick, not entirely retractile within the 
shell; mantle closed below; pedal orifice and foot large; palpi 
triangular, narrow, lamellated inside; gills long and narrow, 
outer much the shortest; siphons separate at the ends, united 
and forming a thick mass at their bases; anal orifices plain, 
branchial fringed. 

The Solecurti bury deeply in sand or mud, usually beyond 
low-water, and are difficult to obtain alive. P. Caribeus occurs 
in countless myriads in the bars of American rivers, and on the 
coast of New Jersey in sand exposed at low-water ; by removing 
three or four inches of sand its burrows may be discovered ; | 
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they are vertical cylindrical cavities, one and one-half inches in 
diameter and twelve or more deep; the animal holds fast by the 
expanded end of its foot. 

MESOPLEURA, Conrad, 1867. Valves with an interior rib cross- 
ing from the beak to the opposite margin. 38 sp. U.S%., Java, 
California. S. centralis, Say. Atlantic Coast of U.S. 

NOVACULINA, Benson. (Loncosilla, Raf.) Shell oblong, plain ; 
epidermis thick and dull; pallial sinus rather small; anterior 
pedal scar linear. 38 sp. India, China. In the mud of river- 
estuaries. NV. constricta, Lam. (cv, 88). 

soLyMA, Conrad. Shell ovately elongated, thin, equilateral, 
ventricose ; right valve with two direct approximate teeth under 
the beak. Type, S. lineolatus (ev, 89). Cretaceous; N. J. Con- 
rad states that the genus is allied to Leptosolen, though as to 
form it rather appears to exhibit greater relation to some Telli- 
nidee, and as regards the hinge-teeth of the right valve it is 
allied to Solecurtus. 

Macua, Oken, 1815. 

Syn.—Solecurtus, Blainv. (pt.). Psammosolen, Risso. Cyrto- 
solen, Herrm. 

Distr.—8 sp. West Indies, Mediterranean, Hast Indies. J. 
strigillaia, Linn. (evi, 15). 

Shell transversely oblong, compressed, rounded and gaping at 
the extremities, obliquely striate, more or less invested with an 
epidermis, beaks subcentral, margins nearly parallel; hinge with 
two diverging primary teeth in each valve; ligament prominent; 
anterior muscular impression lobed; pallial impression deeply 
sinuated. 

Siphons very large, united at the base; the branchial orifice 
fringed, anal free. The animal is very large and not entirely 
retractile within the shell. Usually lives buried in sand, coral- 
line zone. 

AZOR, Gray, 1847. Valves smooth, covered by an epidermis. 
5 sp. Kurope, Philippines. JZ coarctata, Gmel. (evi, 16). 

( Myacea.) 

Famity SAXICAVIDA. 

. Shell equivalve, thick, gaping at the extremities; hinge with 
a single cardinal tooth; ligament external, prominent, solid ; 
inserted in a nymphal callosity; pallial impression irregular, 
sinuous. 

Animal elongated, symmetrical; mantle-lobes united, with a 
small opening for the digitiform foot ; siphons large, elongated, 
covered with a thick skin, the orifices fringed. The Saxicavidee 
live in sand, mud or soft rock, excavating the latter. There are 
but few living species, but the extinct forms are numerous. 
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.SAXICAVA, Bellevue, 1802. 

Htym.—Saxum, stone ; cavo, to excavate. 
Syn.—Byssomya, Cuv., 1817. Rhomboides, Bl. Hiatella, 

(minuta), Daud., 1799. Biapholius, Leach. Arcinella (carinata , 
Phil. - Clotho, Faujas Saint-Fond, 1807, 

Distr.—12 sp. Universal. Fossil; Jurassic, Cret. ? Tert.—. 
Shell when young symmetrical, with two minute teeth in each 

valve; adult rugose, toothless ; oblong, equivalve, gaping, liga- 
ment external; pallial line sinuated, not continuous. 

Animal with mantle-lobes united and thickened in front; 
siphons large, united nearly to their ends, orifices fringed ; pedal 
opening small, foot finger-like, with a byssal groove; palpi small, 
free; gills narrow, unequal, united behind and prolonged into 
the branchial siphon. 

Five genera and fifteen species have been manufactured out of 
varieties and conditions of the Protean 8. rugosa, Linn. (cv, 91, 
92). It is found in crevices of rocks and corals, and amongst 
the roots of sea-weed, or burrowing in limestone and shells; at 
Harwich (England) it bores in the cement stone (clay iron-stone), 
at Folkestone in the Kentishrag,and the Portland stone employed 
in the Plymouth Breakwater has been much wasted by it. Its 
crypts are sometimes six inches deep (Couch); they are not 
quite symmetrical, and like those of the Lithodomus, are inclined 
at various angles, so as to invade one another, the last comers 
cutting quite through their neighbors ; they are usually fixed by 
the byssus to a small projection from the side of the cell. The 
Saxicava ranges from low-water to 140 fathoms; it is found in 
the Arctic seas, where it attains its largest size; in the Mediter- 
ranean, at the Canaries, and the Cape. It occurs fossil in the 
Miocene tertiary of Europe and in the United States, and in all 
the glacial deposits. 

Sometimes they do considerable damage to sea-walls. In the 
young state, Saxicava rugosa gapes at the superior margin, and 
the hinge is composed of a small tooth in the right valve, and 
two rather larger oblique teeth in the left valve; in this condi- 
tion it is the Hiatella of Daudin, and the Arcinella carinata of 
Philippi. 

“Successive generations will occupy the same hole. The last 
inhabits the space between the valves of its predecessor. In this 
way four or five pairs of shells may be frequently seen nested one 
within the other, and not unusually a Sphenia Bingham in the 
centre of all. Cailliaud observed a Saxicava within a specimen 
of Venerupis Irus, which it had perforated.”—Jkrrrreys, Brit. 
Conch. 
PARAMYA, Conrad, 1860. (Myalipa, Conrad, 1838, not Kon- 

inek.) . Shell subovate, inequilateral, ventricose over the umbonal 
slope, slightly flattened from beak to base; surface with irregular 
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concentric lines; ligament and basal margins straight, parallel ; 
a spoon-shaped fosset in each valve, the lateral margins of which 
are carinated, and the base emarginated. §. subovata, Conr. 
Miocene; Virginia. 

Panop#A, Menard de la Groye, 1807. 

Etym.—Panopé, a Nereid. Syn.—Glycimeris, H. and A. Ad. 
Distr.—11 sp. Northern seas, Mediterranean, Cape, Australia, 

New Zealand, Patagonia. LLow-water—ninety fathoms. Fossil, 
140 sp. Inferior Oolite—; United States, Europe, India. 

Shell equivalve, thick, oblong g, gaping at each end; ligament 
external, on prominent ridges ; one prominent tooth in each valve ; 
pallial sinus deep. 

Animal with very long, united siphons, invested with thick, 
wrinkled epidermis; pedal orifice small, foot short, thick, and 
grooved below ; ills long and narrow, extending far into the 
branchial siphon, the outer pair much narrower than the i inner, 
faintly pectinated; palpi long, pointed, and striated. 

In P. Norvegica the pallial line is broken up into a few scat- 
tered spots, as in Saxicava; the animal itself is like a gigantic 
Saxicava. This species ranges from Ochotsk to the White Sea, 
Norway, and North Britain; it was formerly an inhabitant of 
the Mediterranean, where it now occurs fossil. (= P. Bivone, 
Philippi.) The British specimens have been caught, accidentally, 
by the deep-water fishing-hooks. P. Natalensis is found at Port 
Natal, buried in the sand at low-water; the projecting siphons 
first attracted attention (doubtless by the strong jets of water 
they sent up when molested), but the shells were only obtained 
by digging to the depth of several feet. The Mediterranean 
species P. glycimeris, attains a length of six or eight inches. 

GLYCIMERIS, Klein, 1753. (Panopzea, H. and A. Adams. 
Panomya, Gray.) Pallial line broken up into punctations, pos- 
terior impression much lengthened. Recent, miocene and plio- 
cene. P. glycimeris, Born (cvii, 29-31). 

Cyrtopart4, Daudin, 1799. 

Samal Lam., 1801. 
Distr.—2 sp. Arctic seas, Cape Parry, Northwestern America, 

Newfoundland. Fossil. Pliocene—; Britain , Belgium. C. siliqua, 
Chemn. (evi, 17; evii, 32). 

Shell oblong, gaping at each end; posterior side shortest ; 
ligament large and prominent; hinge thick, without teeth ; 
epidermis black, extending beyond the margins ; anterior mus- 
cular sear long, pallial impression irregular, slightly sinuated. 

Animal larger than its shell, subcylindrical; mantle closed, 
siphons united, protected by a thick envelope; orifices small ; 
pedal opening small, anterior; foot conical; palpi large, striated 
inside, the posterior border plain; gills large, extending into the 
branchial siphon, 
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Famity MYACID A. 

Shell thick, strong and opaque; left valve with a spatulate 
scartilage-process, gaping posteriorly ; pallial line sinuated ; epi- 
dermis wrinkled. Structure more or less distinctly cellular, 
with dark nuclei near the outer surface ; cartilage-process com- 
posed of radiated cells. 

Animal with the mantle almost entirely closed; pedal aper- 
ture and foot small; siphons united, partly or wholly retractile ; 
branchiz two on each side, elongated. 

Mya, Linn., 1758. 

Htym.—Myazx (-acis), a mussel (Pliny). Gaper. 
Distr.—3 sp. Northern seas. Fossil, 17 sp. Pliocene—; 

United States, Britain, Sicily, 
Shell oblong, inequivalve, gaping at the ends; left valve 

smallest, with a large flattened cartilage-process; pallial sinus 
large. Most of the fossil ‘* Myas” have an external ligament, 
and are related either to Panopzxa or Pholadomya. 

Animal with a small straight linguiform foot ; siphons com- 
bined, covered with epidermis, partially retractile; orifices 
fringed, the branchial opening with an inner series of large 
tentacular filaments; gills not prolonged into the siphon; palpi 
elongated, free. 

The Myas frequent soft bottoms, especially the sandy and 
gravelly mud of river-mouths; they range from low-water to 25 
fathoms, rarely to 100 or 145 fathoms. JM. arenaria (evi, 19,20) 
burrows a foot deep; this species and MW. truncata (evi, 18) are 
found throughout the northern and Arctic seas, from Ochotsk 
and Sitka to the Russian Icy-sea, the Baltic, British coast and 
northern United States; in the Mediterranean they are only 
found fossil. They are eaten in Zetland and North America, 
and are excellent articles of food. In Greenland they are 
sought after by the walrus, the Arctic fox, and birds. (0. 
Fabricius.) 

Puatyopon, Conrad, 1837. 

Distr.—P. cancellata, Conr. (evi, 28). California. 
Shell ventricose, with concentric, undulating striz, and a small 

groove from the apex to the ventral margin; posterior side short, 
radiately striated, spoon-shaped cardinal process dilated and 
biemarginated. Siphonal orifices furnished with four valvular 
testaceous appendages, which close them. 

TuaoniA, Gray, 1842. 

Syn.—Le Tugon, Adanson. 
Disir.—6 sp. West Coast of Africa. Fossil. Miocene; Dax, 

and the Morea. TZ’. anatina, Gmel. (cvi, 21, 22). 
10 
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Shell equivalve, globular or suboval, very inequilateral, widely 
gaping posteriorly ; a spoon-shaped process and small cardinal 
tooth in each valve; ligament double, external and internal ; 
pallial impression very short and simply arcuated. 

Siphon very short, truncated, scarcely extending beyond the 
valves. Lives in indurated clay at the mouths of rivers, in 
Senegal. 

Famity CORBULID A. 

Shell small, inequivalve, thick, gaping in front; binge con- 
sisting of 2 single recurved tooth in one valve, received into a 
fosset or notch in the other. 

Animal unsymmetrical; mantle closed except in front, the 
narrow opening dentate; siphons united, short, fringed. Living 
in the sand or mud on the seashore or in estuaries. 

CorsbuLa, Bruguiere. 

Etym.— Corbula, a little basket. 
Syn.—Hrodina, Daud. (== Pacyodon, Beck.) Agina, Turt. 
Distr.—i3 sp. United States, Norway, Britain, Mediterranean, 

West Africa, China. Inhabits sandy bottoms; lower laminarian 
zone—80 fathoms. Fossil, 120 sp. Inferior Oolite—; Europe, 
India. Laramie—; United States. CC. Mediterranea, Costa (ev, 
93). C. sulcata, Brug. (cv, 94). 

Shell thick, inequivalve, gibbose, closed, produced posteriorly ; 
right valve with a prominent tooth in front of the cartilage-pit; 
left valve smaller, with a projecting cartilage-process; pallial 
sinus sight; pedal scars distinct from the adductor impressions. 

Animal with very short, united siphons; orifices fringed; anal 
valve tubular; foot thick and pointed; palpi moderate; gills 
two on each side, obscurely striated. 

THNIODON, Dunker, 1851. Shell ovately elongated; subequi- 
lateral, smooth, equivalve, and apparently closed, right valve 
with a cardinal tooth under the umbo extending forwards, left 
valve with a distinct marginal cartilage-pit behind the beak. 
Type, 7. ellipticus, from liassic beds near Halberstadt (Germany °. 
The ligament was partially external, partly internal, the valves 
not gaping. 

ANISORHYNcCHUS, Conrad. Shell nearly or quite equivalve, 
transversely pyriform, the posterior side being rostrate ; beaks 
nearly equal, and distinctly incurved. Hinge, muscular and 
pallial impressions as in Corbula, except that the cardinal tooth 
is furrowed. 

C. pyriformis, Meek. Associated with fresh- and brackish- 
water types. 

PACHYODON, Gabb, 1868. (Anisothyris, Conr.) PP. obliqua, 
Gabb (cvii, 83-35). Associated with marine and estuary types. 
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BOTHROCORBULA, Gabb, 1872. Differs from the typical Corbule 
in having a deep lunular pit under the beaks, penetrating and 
almost passing through the hinge-plate. C. viminea, Guppy 
(evil, 36, 37). 

PTEROMYA, Moore. Resembles Corbula, but thin; smooth or 
concentrically striated. Pt. Crowcombei, Moore. Rheetic beds, 
at Beer-Crowcombe. 

HIMELLA, H. Adams, 1860. Shell thin, with the left valve 
larger than the right one, not gaping; hinge of the right valve 
with an indistinct tooth fitting into a pit in the left valve; 
cartilage internal, lying in both valves in an almost horizontally 
extending process; an external ligament is besides present ; 
pallial sinus scarcely noticeable. Based on H. fluviatilis, Mara- 
non Riv. 

poramomyA, J. Sowerby, 1834. (Azara, d’Orbigny, 1839.) P. 
gregaria. Hocene; Isle of Wight. Cartilage-process broad and 
spatulate, received between two obscure teeth in the right valve. 
The estuary Corbule differ very little from the marine species. 
C. labiata lives buried in the mud of the River Plata, but not 
above Buenos Ayres, and consequently in water which is very 
little influenced by the superficial ebb of the river. The same 
species is found in banks widely dispersed over the Pampas near 
San Pedro, and many places in the Argentine Republic, five 
yards above the River Parana. (Darwin.) CC. erodina, Lam. 
(evi, 23-25). 

CORBULAMELLA, Meek and Worthen, 1857. Shell subtriangular, 
subglobose, inequivalve, the right valve being more ventricose 
than the left; beaks nearly central; hinge with one cardinal 
tooth in each valve, apparently very similarly arranged in position 
to that of Corbula, but the existence of an internal cartilage has 
not as yet been satisfactorily proved; anterior muscular impres- 
sion rather indistinct, posterior on a special raised or projecting 
plate; pallial impression scarcely sinuated posteriorly. C. gre- 
garia, M. and H. (ev, 95). Cretaceous; Nebraska. 

PLEctTopon, Carpenter, 1865. 
Distr.—P. scaber, Carp. Catalina Isl., Cal. 
Shell thin, rough, rostrate ; dorsal margin twisted within under 

the umbones, forming the cardinal tooth; lateral teeth long, 
laminated ; cartilage-pit minute, concealed under the umbones ; 
posterior lateral tooth contiguous; pallial sinus small. 

Has the aspect of Theora, and appears allied to Nera. It is 
probable that the cartilage was strengthened by an ossicle. The 
great peculiarity is the twisting-in of the dorsal margin, which 
ascends the umbo in a very loose spiral. 

SpHENIA, Turton, 1822. 

Distr.—4 sp. Britain, W. Coast of N. Am., Red Sea. Bur- 
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rowing in oyster-shells and limestone, in 10-25 fathoms. Fossil, 
20 sp. Tertiary; Europe. §S. Binghami, Turton (ev, 96). 

Shell oblong; right valve with a curved, conic tooth in front 
of the oblique, subtrigonal cartilage-pit. 

Animal with long, thick, united siphons, fringed at the end, 
anal valve conspicuous; foot finger-like, with a byssal groove. 
The prolonged siphons and the short digitiform byssiferous foot 
fairly distinguish the animals of this genus from those of Corbula. 
The hinge is occasionally very similar in both. As a rule the 
teeth in Sphenia become obsolete with age. 

Poromya, Forbes, 1843. 

Ktym.— Passing into the genus Mya. 
Syn.—KEucharis; Recluz, 1850. Embla, Loven, 1846. Cumingia 

parthenopea, Tiberi. ? Basterotia, Mayer. 
Distr.—10 sp. Britain, Scandinavia, Mediterranean, Tropical 

America. Fossil, 13 sp. Cretaceous, Eocene; France, Ger- 
many, England, United States. P. granulata, Nyst. (ev, 97). 
P. quadrata, Hinds (evi, 26). 

Animal with unequal siphons, clothed with numerous filaments, 
foot narrow and slender. 

Shell suborbicular, subequivalve, and inequilateral, thin, 
transparent, slightly nacreous within; valves closed, surface 
granulated ; teeth, in right valve a short but strong cardinal, 
and in the left a minute triangular cardinal and a ridge- ‘like 
lateral on the posterior side. 

PLEURODESMA, Hornes, 1859. 

Disir.—Pl. Mayeri, Hornes' (ev, '98, 99). Tertiary ; Europe. 
Shell oblong or quadrangular, equivalve, closed on both sides, 

one large cardinal tooth in each valve, and a long aroove 
extending along the dorsal margin of the shell for the reception 
of the cartilage ; there is no indication of the presence of a liga- 
ment. This genus has been proposed for a tertiary shell, Pl. 
Mayeri, agreeing in general form with Eucharis, but differing 
widely in the form of the hinge. 

CorBURELLA, Lycett. 

Distr.—C. curtansata, Phil. Jurassic; England. 
“Shell equivalve, thin, inflated, posteriorly attenuated and 

gaping, anteriorly rounded, hinge with a small, depressed sub- 
conical tooth in each valve, and extended, slightly thickened, 
laminar plate forming a kind of an anterior lateral tooth or 
process.” Ligament and pallial sinus are not noticed, nor are 
they perceptible in the figure. In general form is near Neera, 
but the tooth in each valve would recall Eucharis. Whether the 
anterior laminar process occurs in both valves and whether it is 
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for the purpose of supporting the cartilage, which seems likely , 
has yet to be satisfactorily determined. 

SpHENTOpSIS, Sandberger, 1863. 

Distr.S. scalaris, Braun. Tertiary; Germany (cv, 1-3). 
Shell subtrigonal, compressed, equivalve, posteriorly rostrate 

and slightly gaping; hinge of right valve with an anterior car- 
dinal tooth, and a deep cartilage-pit behind it, a long laminar 
tooth runs along the areal margin; left valve edentulous, only 
provided with a cartilage-pit ; pallial sinus deep. 

Nr#ra, Gray, 1834. 

Etym.—Nexra, a Roman lady’s name. 
Syn.—Cuspidaria, Nardo, 1840. Sphena, d’Orb., 1846. 
Distr.—22 sp. Norway, Britain, Mediterranean, Canaries, 

Madeira, China, Moluccas, New Guinea, Chili; from 12-200 
fathoms. Fossil, 14 sp. Oolite—; Britain, Belgium, Italy. NV. 
ornatissima, Orb. (ev, 4, 5). 

Shell globular, attenuated, and gaping behind; right valve a 
little the smallest; umbones strengthened internally by a rib 
on the posterior side; cartilage-process spatulate, in each valve 
(furnished with a movable ossicle—Deshayes), with an obsolete 
tooth in front, and a posterior lateral tooth; pallial sinus very 
shallow. 

Animal with the mantle closed; fcot lanceolate; siphons 
short, united, branchial largest, anal with a membranous valve, 
both with a few long, lateral cirri. 

Placed by Messrs. Adams in the Anatinide, though judging 
from the form of the shell, being in many respects similar to 
that of Corbula, and also from the form of the small foot and the 
short siphons of the animal, there can be little doubt that Des- 
hayes’ classification near Sphzenia, Corbula, etc., is the more 
correct one. Almost the only character which some species of 
the genus have in common with the Anatinide is the presence of 
a small ossicle at the cartilage, but as all the Anatinide do not 
possess the same, its presence cannot be regarded as an exclu- 
sive character of that family. 

ruinoMyA, A. Ad., 1864. For those forms having the surface 
of the shells lamellar, like Nezera proper, but possessing a small 
triangular cartilage-pit, and two lateral teeth in the right valve. 
N. Philippinensis, Hinds. 

carpiomyA, A. Ad., 1864. Species with the surface radiately 
ribbed. N. Gouldiana, Hinds. 

CorsuLomyA, Nyst., 1846. 

Etym.—Corbula and Mya. 
Distr.—3 sp. Mediterranean. Fossil, 7 sp. Eocene; France, 

Belgium, England. C. antiqua, Desh. (evii, 38). 
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Shell oval, transverse, depressed, closed, inequivalve, subin- 
equilateral ; right valve the larger, with one pyramidal tooth, 
and an: Wwrow and deep socket ; left valve with two unequal teeth 
separated by a large socket. Ligament internal, pallial impres- 
sions simple, slightly inflected posteriorly. 

Animal with the mantle united behind, margins of the mantle 
with duplicate foliaceous tentacles ; foot compressed, triangular ; 
siphons short, united at the base, the incurrent tube the larger 
and more elongated, the opening of which is surrounded by 
arborescent tentacles. 

porsomyA, Ryckholt, 1852. The shell resembles Corbulomya 
in shape, but the knowledge of the hinge is necessary for its: 
correct generic determination. Carboniferous; Belgium. D. 
dorsaia. 

Crypromya, Conrad, 1848. 

Distr.—8 sp. California, Australia, Philippines. C. Philip- 
pinarum, A. Ad. (evi, 27). 

Shell inequilateral, transverse, oblong, gaping behind ; valves 
with radiating, sometimes crossed by concentric striae; right 
valve with a lamellar tooth, left valve with a broad fosset; liga- 
ment internal; pallial impression with a small sinus. 

Siphons short; not covered as in Mya with a coriaceous epi- 
dermis. 

Famity ANATINID. 

Shell often inequivalve, thin; interior nacreous; surface 
granular; ligament external, thin; cartilage internal, placed in 
corresponding pits and usually furnished with a free ossicle ; 
muscular impressions faint, the anterior elongated ; pallial line 
usually sinuated. 

Animal with mantle-margins united; siphons long, more or 
less united, fringed ; gills mostly single on each side, the outer 
lamina prolonged dorsally beyond the line of attachment. 

Pholadomya and its fossil allies have an external ligament 
only ; no ossicle. The external surface of these shells is often 
rough with large calcareous cells;sometimes ranged in lines, and 
covered by the epidermis ; the outer layer consists of polygonal 
cells, more or less sharply defined; the inner layer is nacreous. 

The most important distinctions of the shells are their thin 
pearly structure and usually edentulous hinge. These at least 
are almost the only characters upon which we can depend i in the 
determination of fossil species. The shells are generally inequi- 
lateral, but sometimes the anterior, sometimes the posterior side 
is the longer, and the latter usually has a wide gap at the end. 

There is a large amount of variation in the form of the 
animals, but they all have the mantle-margins united, with an 
opening at the antero-inferior side for the protrusion of a small 
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digitiform foot; the siphons are more or less prolonged, united 
in their entire length or only at the base, and the united portion 
of these siphons is almost invariably covered with an extension 
of the shell-epidermis. There is also a small opening in the 
mantle below, at the base of the siphons. The gills are thin 
and in many cases (though not invariably) single. The palpi 
are usually long and narrow. 

There is scarcely any other family of Pelecypoda so important 
to the paleontologist, being represented throughout the strata 
from the oldest sedimentary deposits. The species living at the 
present time may be said to be only the remnants of the group; 
they are distributed all over the world, but they are nowhere 
very numerous, and some of them belong to the rarest yet 
known shells. Their maximum of development appears to have 
been during the Jurassic period. 

(Pandore.) 

PanporA (Solander), Bruguiére, 1792. 

Etym.—Pandora, the Grecian Eve. 
Syn.—Pandorella, Conrad. 
Distr.—24 sp. United States, Spitzbergen, Jersey, Canaries, 

India, New Zealand, Philippines, Panama; 4-110 fathoms, bur- 
rowing in sand and mud. Fossil, 14 sp, Hocene—; United 
States, Britain. P. oblonga, Sowb. (eviii, 48). P. inxquivalvis, 
Linn. (eviii, 49). 

Shell inequivalve, thin, pearly inside; valves close, attenuated 
behind; right valve flat, with a diverging ridge and cartilage- 
furrows; left valve convex, with two diverging grooves at the 
hinge; usually no ossicle; pallial line slightly sinuated. Outer 
layer of regular vertical, prismatic cells. 

Animal with mantle closed, except a small opening for the 
narrow, tongue-shaped foot ; siphons very short, united nearly 
throughout, ends diverging, fringed; palpi triangular, narrow ; 
gills plaited, one on each side, with a narrow dorsal border. 

KENNERLIA, Carp.,1864. Under this name are separated a few 
species, which still more resemble Myodora, than the true Pan- 
dore. They all have a thin hinge-ossicle, and the typical species 
have radiating ribs on the right valve. P. bicarinata, Carp. 

C@LODON, Carp., 1864. The form of the shell is similar to that 
of Pandora; each valve with two hinge-teeth directed towards 
the anterior adductor muscle, and in the left one they are connected 
by a thin lamina; no ossicle or pallial sinus. P. Ceylonica, Sowb. 
(eviii, 47). 

cLIDIOPHORA, Carp., 1864. Similar in form to the last; right 
valve rather tumid, with three hinge-teeth; the posterior one 
elongated ; left valve often with two teeth ; ossicle present, 
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pallial line simple. All the species at present known are from 
North American seas. P. claviculata, Carp. 

Myopora Gray, 1840. 

Distr.—12 sp. New Zealand, New South Wales, Philippines. 
M. striata, Quoy (evili, 50). 

Shell trigonal, rounded in front, attenuated and truncated 
behind ; right valve convex, left flat ; interior pearly ; cartilage 
narrow, triangular, between two tooth-like ridges in the left 
valve, with a free sickle-shaped ossicle; pallial line sinuated ; 
structure like Anatina; outer cells large, rather prismatic. 

Myocuama, Stutchbury, 1830. 

Distr.—5 sp. New South Wales; attached to Crassatella and 
Trigonia, in 8 fathoms water; the fry (as indicated by the um- 
bones) is free, regular, and Myodora-shaped. M. anomioides, 
Stutchb. (eviii, 51-53). M. Keppelliana, A. Ad. (eviii, 54). 

Shell inequivalve, attached by the dextral valve and modified 
by the form of the surface of attachment; posterior side attenu- 
ated; left valve gibbose; cartilage internal, between two tooth- 
like projections in each valve, and furnished with a movable 
ossicle; anterior muscular impression curved, posterior rounded, 
pallial sinus small. 

Animal with mantle-lobes united; pedal opening and siphon 
surrounded by separate areas; siphons distinct, unequal, small, 
slightly fringed ; a minute fourth orifice close to the base of the 
branchial siphon; visceral mass large, foot small and conical ; 
mouth rather large, upper lip: hood-like; palpi tapering, few- 
plaited ; gills one on each side, triangular, plaited, divided by 
an oblique line into two portions; excurrent channels four, two 
at the base of the gills and two below the dorsal lamine. 

( Thracie.) 

ASTHENOTHARUS, Carpenter, 1864. 

Disir.—A. villosior, Carp. Cape St. Lucas, L. Cal. 
Shell like Thracia, hinge without teeth, spongy cartilage situ- 

ated in a pit under the umbones, 

TuHrRaActA (Leach), Blainville, 1824. 

Syn. —Odoncinetus, Costa. ea Herm. COorymya, 
Agassiz. © 
“Distr.— 21 sp. Greeniandy United States, Norway, Britain, 

Mediterranean, Canaries, China, Sooloo; 4-110 fathoms. Fossil, 
36 sp. (Trias 7) Lower Oolite— ; United States, Australia, 
Europe. 7. pubescens, Pult. (eviii, 55). Z. plicata, Desh. 
(eviii, 56). 
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Shell oblong, nearly equivalve, slightly compressed, attenuated 
and gaping posteriorly, smooth, or minutely scabrous; cartilage- 
processes thick, not prominent, with a crescentic ossicle; pallial 
sinus shallow. Outer shell-layer composed of distinct, nucleated 
cells. 

Animal with the mantle closed; foot linguiform; siphons 
rather long, separate, with fringed orifices; . gills single, thick, 
plaited ; palpi narrow, pointed. 

T. concentrica and 1. distor ta, Mont., are found in the crevices 
of rocks, and burrows of Saxicava; they have been mistaken for 
boring-shells. 

RUPICOLA, Bellevue, 1802. (Ixartia, Leach, 1852. Ligula, 
Recluz.) Shell irregularly suboval, hinge with a vertical 
cartilage-process; pailial sinus small, obtuse, triangular. Siphonal 
orifices simple. 7. concentrica, Bellevue. 

TY. declivus, Rech, is the type of Ligula, which does not 
appear to differ essentially from Rupicola. 

CALCARA, Recluz, 1868. (Periplomya, Conr.) Form typical 
of the Thraci, nearly equilateral, equivalve, hinge with a spoon- 
shaped cartilage-process in each valve directed anteriorly, pallial 
sinus deep. This name has been proposed for the fossil Anat. 
oblonga, Philippi. 

PerrpLomMa, Schumacher, 1817. 
Syn.—Anatina (partim), Lam. Bontia, Leach, Brown, 1844. 

Galaxura, Leach. 
Disir.—12 sp. U.S., W. Indies, Panama, So. America. ale 

inequivalvis, Schum. (eviii, 57-59). 
Shell oval, very inequivalve, inequilateral, slightly nacreous ; 

left valve deepest ; posterior side very short and contracted ; 
hinge with a narrow, oblique, spoon-shaped process in each valve, 
and a small triangular ossicle; an internal rib proceeds from 
under the hinge to the posterior margin; muscular impressions 
unequal, the anterior long and narrow, the posterior small, semi- 
lunar; pallial impression marginal. Siphons long and slender, 
separate. 

COCHLODESMA, Couthouy. Oblong, compressed, thin, slightly 
inequivalve ; umbones fissured; cartilage-processes prominent, 
ossicle minute; pallial sinus deep. Animal with a broad, com- 
pressed foot; siphons long, slender, divided throughout; gills 
one on each side, deeply plaited, divided by an oblique furrow 
into two parts, the dorsal portion being narrower, composed of 
a single lamina only, and attached by its whole inner surface. 
2 sp. U.S., Britain, Mediterranean. Fossil. Pliocene; Sicily. 
T. pretenuis, Mont. (eviii, 60). ZT. Leana, Couth. (eviii, 61). 
Hardly distinct from the typical group. 

PELOPIA, H. Adams, 1868. Shell oval, inequivalve, closed on 
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both ends, surface scabrous; hinge with a long, hor!zontal exca- 
vated cartilage- -process ; ligament placed in a deep groove. Pel. 
brevifrons, H. Ads. (eviii, 62,63), is the type of the eroup, whieh 
differs from Periploma by the want of an internal rib below the 
cartilage-process and by not having the beaks fissured. 

Auxtcra, Angas, 1867. 

Distr.—2 sp. Port Jackson, Australia. A. angustata, Angas 
(evili, 64, 65). 

Shell inequivalve, resembling a small Thracia, but the pos- 
terior portion is much smaller than the anterior, internally sub- 
nacreous ; beaks entire; hinge composed of a posterior callus 
in the right valve fitting in a cavity in the left one, and an 
anterior marginal tooth or ridge; cartilage internal under the 
umbones, covered by a large triangular ossicle; pullial line 
deeply sinuated. 

Lyonsra, Turton, 1822. 

Syn.—Magedala, Leach, 1827. Hy eae Brown. Pandorina, 
Scacchi. 

Distr.—18 sp. Greenland, North Sea, Norway, West Indies, 
Madeira, India, Borneo, Philippines, Peru. Fossil? Miocene—; 
Europe. (100 sp. Lower Silurian—. D/’Orbigny.) 

Shell nearly equivalve, left valve largest, thin, subnacreous, 
close, truncated posteriorly ; cartilage-plates oblique, covered 
by an oblong ossicle ; pallial’ sinus obscure, angular. Structure 
intermediate between Pandora and Anatina; ‘outer layer com- 
posed of definite polygonal cells. 

Animal with the mantle closed ; foot tongue-shaped, grooved, 
byssiferous; siphons very short, united nearly throughout, 
fringed; lips large, palpi narrow, triangular. 

L. Norvegica (cviii, 66) ranges from Norway to the sea of 
Ochotsk ; in 15-80 fathoms. 

LYONSIELLA, Sars, 1868. JL. abyssicola, Sars. 
SOULEYETIA, Recluz. Shell inequilateral, spoon-like process 

directed backwards. 
? ENTODESMA, Phil. Shell thin, Saxicava-shaped, slightly inequi- 

valve and gaping, covered with thick epidermis; hinge edentu- 
lous; each valve with a semicircular process containing the 
cartilage. Ossicle and pallial impression not observed. Z£. 
Chilensis, Phil. (evili, 67). 

(Anatine.) 

Mostly fossil. The classification is very unsatisfactorily 

known. Some forms are tumid and cordate, like the recent 
Mytilimerize or the fossil Cercomyze, and others are elongated 
and considerably compressed, as the typical Anatinze and the 
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fossil Corimye. But among the enormous number of known 
Pholadomye, we meet similar variations in one and the same 
genus. 

Myvtitimeria, Conrad, 1837. 

Distr.—2 sp. M. Nuttalli, Conr. (eviii, 68). 
Shell rounded-oval, more or less ventricose, equivalve, fragile, 

covered by a thin caducous epidermis; beaks subspiral; hinge 
without teeth, but formed of small linear excavations under the 
beaks to receive the ligament, which contains a small ossicle ; 
muscular impressions small; pallial impression with an obtuse 
sinus. 

Animal gregarious, forming a nest. 

EpmonptA, Koninck, 1842. 

Distr.—Fossil, 4 sp. Carb.—Permian; Europe. J. unioni- 
formis, Phil. (evii, 39). 

Shell oblong, equivalve, thin, concentrically striated, close ; 
umbones anterior; ligamental grooves narrow, external; hinge- 
line thin, edentulous, furnished with large oblique cartilage- 
plates, placed beneath the umbones, and Jeaving space for an 
ossicle ? or the plate may be equivalent to the subumbonal blade 
in Pholas; pallial line simple ? 

CarpiomorPHA, Koninck, 1842. 

Distr.—Fossil, 38 sp. Lower Silurian—Carb.; N. America, 
Europe. C. excentrica, Agass. (cvii, 40). 

Type, C. oblonga (Isocardia), Sowerby (not Koninck). Car- 
boniferous. 

Shell Isocardia-shaped, smooth or concentrically furrowed, 
umbones prominent, hinge edentulous; hinge-margin with a 
narrow ligamental furrow, and an obscure internal cartilage- 
groove. 

Crromya, Agassiz, 1842. 
Etym.— Keraos, horned ; mya, mussel. 
Distr.—Fossil, 14 sp. Inferior Oolite, Greensand ; Europe. 

C. Aalensis, Quenst. (evii, 41, 42). 
Shell Isocardia-shaped, slightly inequivalve? very thin, gran- 

ulated, often excentrically furrowed ; ligament external; hinge 
edentulous; right valve with an internal lamina behind the 
umbo; pallial line scarcely sinuated ? 

The Ceromye are principally characterized by their tumid, thin 
and concentrically laminated shell, distant beaks, and the oblique 
furrows which are externally traceable. Chenu unites this to 
Cardiomorpha, but in that genus there does not appear to be 
any such arrangement for the attachment of an internal liga- 
ment (similar to that of Lyonsia); there is along the raised 
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upper margin no trace of a special furrow, and the beaks are 
closely approximate to each other. 

GressLyA, Agassiz, 1842. 

Distr.—50 sp. Lias, Jura; Europe. G. zonata, Agass. (cvii, 43). 
Shell oval, rather compressed; umbones anterior, incurved, 

not prominent ; valves thin, close, smooth or concentrically fur- 
rowed; pallial sinus deep. The lamina within the posterior 
hinge-margin of the right valve produces a furrow in the casts, 
which are more common than specimens retaining the shell. 

ALLoRISMA, King, 1844. 

Syn.—Cercomyopsis, Meek. 
Distr.—Devon., Carboniferous. A. sulcata, Flem. (evii, 44). 
Shell transversely elongated, very thin, elliptical, equivalve, 

very inequilateral; each ‘valve with an elongated ligamentary 
support; hinge without teeth; valves concentrically plicate, in 
some species radiately punctate, in others the very small puncta- 
tions are distributed without order. 

Myacrres (Schlotheim), Bronn. 

Distr.—Fossil, 50 sp. Triassic—Lower Chalk; United States, 
Europe, South Africa. 

Shell oblong, ventricose, gaping, thin, often concentrically 
furrowed; umbones anterior; surface granulated; ligament 
external; hinge with an obscure tooth or edentulous ; muscular 
impressions faint ; pallial line deeply sinuated. 

PACHYMYA, Sowb., 1826. Shell transversely elongated, modio- 
liform, equivalve, thick; beaks subterminal. Cretaceous. 

HoMOoMYA, Agassiz, 1842. Shell very thin, transverse, oval, 
ventricose, inequilateral, gaping at the extremities; hinge 
without teeth; beaks thick, rounded, a little curved. Jurassic. 

PLEUROMYA, Agassiz, 1842. (Anoplomya, Krauss.) Shell 
elongated or ovoid, very thin, nearly papyraceous, concentrically 
furrowed ; beaks large, swollen, anterior, recurved in front, con- 
tiguous ; pallial impression with a large, profound sinus, rarely 
distinet. D’ Orbigny has found cardinal teeth in well- preserved 
specimens, and refers Pleuromya to Panopxa. Several sp. 
Liassic and Jurassic P. tenuistriata, Agass. 

myopsis, Agassiz, 1845. Shell moderate or large sized, covered 

with linear points forming radiating lines, more or less gaping 
at both extremities ; a car rdinal tooth in each valve; beaks more 
or less anterior, sometimes even marginal; calla impression 
with a a profound sinus ; muscular impressions indistinct. 25 sp. 
Jurassic and Cretaceous ; Europe. MM. lata, Agass. (evii, 45). 

ARCOMYA, Agassiz, 1842. Shell very thin, much elongated 
transversely, sometimes compressed, sometimes more or less 
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cylindrical, gaping at both extremities, greatly posteriorly ; 
beaks small, narrow, pointed, nearly contiguous, not elevated 
and but little curved; anterior muscular impressions oval or 
pyriform, posterior rounded; pallial impression indistinct. 12 
sp. Liassicand Jurassic. Europe. MM. oblonga, Agass. (eviii, 69). 

MAcTROMYA, Agassiz, 1842. (Plectomya, Loriol.) Shell swollen 
or globular, very thin, striate; hinge without teeth—at least 
none are visible on the internal casts ; ; an internal rib proceeds 
from before the beaks obliquely to the anterior margin. Creta- 
ceous and Jurassic; Europe. JZ. rugosa, Agass. (cvil, 46). 

SEDGWIcKIA, M’Coy, 1844. 

Distr.—S. attenuata, M’Coy. Carb.; Europe. Sil.; N. Y. 
Shell elongated, inequilateral, anteriorly rounded and shorter, 

posteriorly subtruncated, moderately tumid, with incurved beaks, 
anterior half of the surface ornamented with concentric sulca- 
tions, becoming obsolete posteriorly, hinge edentulous. 
PYRENOMUS, Hall, 1852. Elongated, inequilateral, anteriorly 

rounded, posteriorly attenuated and produced, concentrically 
striate-sulcated on the surface; beaks tumescent, anterior 
muscular impression deep, subanterior (posterior unknown) ; 
hinge apparently without teeth ? 

P. cuneatus, Hall (exx, 15). Clinton group (Middle Silurian) 
of North America. Perhaps belongs in Nuculide. 

LEPTODOMUS, M’Coy, 1844. Shell oblong, somewhat trape- 
zoid, tumid, very thin, anteriorly rounded, beaks subanterior, 
posteriorly subtruncate and gaping, concentrically sulcated ; 
beaks incurved, with a somewhat excavated lunule below; hinge 
without teeth, the posterior hinge- line more or less straight, 
muscular and. pallial impressions faint. LZ. fragilis, M’ Coy. 
The species are all paleozoic; those with a median suleus 
extending from the beaks to the ventral edge seem to be more 
correctly referable to Grammysia; the typical forms greatly 
resemble some Cypricardiz, but are readily distinguished from 
them by their thin shells. 

TyLeRIA, H. and A. Adams, 1854. 

Distr.— T. fragilis, H. and A. Ad. (eviii, 70). Mazatlan. 
Shell oblong, rounded in front, gaping behind, covered by a 

very slight epidermis; valves thin, nearly membranaceous ; 
cartilage inserted in a spoon-shaped hollow; interior of shell 
with a laver of carbonate of lime between the spoon-shaped 
hollow and the anterior edge; pallial line with a profound sinus. 

ANATINA, Lamarck, 1809. 

EKtym.—Anatinus, pertaining to a duck. Lantern-shell. 
Syn.—Laternula, Bolten, 1798. Auriscalpium, Muhlf., 1811. 

Rhynchomya, Agass. 
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Disir.—87 sp. India, Philippines, New Zealand, Japan, 
United States. Fossil, 50 sp. Devonian ’?—Oolite—; United 
States, Kurope. A. truncata, Lam. (eviii, 71). 

Shell oblong, ventricose, subequivalve, thin and translucent, 
posterior side attenuated and gaping; umbones fissured, directed 
backwards, supported internally by an oblique plate ; hinge 
with a spoon-shaped cartilage-process in each valve, furnished 
in front with a tranverse ossicle ; pallial sinus wide and shallow. 

Animal with a closed mantle and long united siphons, clothed 
with wrinkled epidermis; gills one on each side, thick, deeply 
plaited; palpi very long and narrow; pedal opening minute, 
foot very small, compressed. 

PLATYMYA, Agassiz, 1838. Some of the species of this fossil 
group are more compressed than the recent Anatinz, but it can 
scarcely be considered generically distinct. A. rostrata, Agass. 

CERCOMYA, Agassiz, 1842. Shell elongated, compressed; beaks 
fissured; posterior slope frequently angulated, Jurassic, Creta- 
ceous. A. gracilis, of Australia, is a recent species. A. striata, 
Agassiz (cvili, 72). Jurassic. 

pLecToMYA, Loriol, 1868. Shell ovately elongated, equivalve, 
beaks subcentral, a strong oblique rib posterior to them ; hinge 
edentulous ; ligament external. Based ona well-known Jurassic 
fossil, the Tellina rugosa of Romer. Appears to be scarcely 
distinguishable, however, from Platymya. 

PERIPLOMYA, Conrad, 1870. (Leptomya, Conrad [not A. 
Adams ], 1867. Fligemayers Stoliczka,1870.) Shell oblong, perla- 
ceous, gaping anteriorly ; hinge with a spoon-shaped cartilage- 
process, forming an oblique callosity, which extends to the ear- 
dinal margin; an obsolete rib and fissure run obliquely from the 

anterior side of the beak. The genus is evidently closely allied 
to Anatina, from which it chiefly differs by the rib and fissure 

anterior to the beak. Based on a North American cretaceous 
species. P. applicata, Conrad. 

ANATIMYA, Conrad, 1860. Shell oblong, like an Anatina, ante- 
rior side with concentric sulci, posterior with radiating ribs. 

Only American and cretaceous. A. anteradiata, Conr. (cviii, 73). 

ANTHRACOMYA, Salter, 1861. 

Etym.—Anthrax, coal, and mya, a generic name. 
Syn.—Naiadites, Dawson. 
Distr.—9 sp. Coal-measures, associated with marine animals. 

Great Britain, Nova Scotia. A. Adamsi, Salter. 
Shell thin, equivalve, the right valve rather larger; valves 

close, oblong, wider behind, where there is a blunt siphonal 
ridge ; rounded anteriorly, with a byssal sinus on the anterior 
ventral edge. Beaks small, anterior, and slightly prominent, 
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with an obscure lunette; posterior hinge-line with a narrow 
interior ridge ; ligament external. Epidermis strongly wrinkled. 

Animal unknown; probably had a closed mantle and respi- 
ratory siphons. 

CyatHoponta, Conrad, 1849. 
Distr.—4 sp. China, L. Cal., sacri OF gales Ads. 

and Reeve (cvili, 74). = 
Shell like Anatina in inant: saledes rita a broad, not very 

projecting fosset, which is carinated near the mar gin; muscular 
impressions rounded, indistinct ; pallial impression with a large, 
rounded sinus.” 

GoniomyA, Agassiz, 1838. 

Syn.—Lysianassa, Munst., 1838. 
Distr.—Cretaceous and Jurassic. G. Duboisi, Agass. (evili,75). 
Shell oblong, rather compressed, thin, surface marked about 

the middle of the flanks with angularly bent striz or ribs; 
hinge without teeth; a slight incision below the beaks, and 
slightly thickened nymphez beyond the same for the attachment 
of a ligament are present. 

Cu@nomyA, Meek, 1865. 

Syn. —-Anoplomya, Krauss. 
Distr _—Cretaceous, Jurassic. C. Cooperi, Meek (cix, 84). 
Shell oblong, equivalve, inequilateral, thin, concentrically 

striated or ribbed, with an oblique process below the beaks of 
each valve, probably supporting an internal cartilage ; nymphee 
prominent for the attachment of an external ligament; sinus 
very deep and usually angular. 

Terquem has sufliciently proved that this a good genus, and 
must be kept separate from Homomya, Myacites and Panopea, 
which it externally greatly resembles. 

Shell much like Anthracomya, of thin structure, more or less 
compressed, posteriorly gaping. 

PuoLapomya, G. Sowerby. 

Syn.—Procardia, Meek. 
Distr.—2 sp. West Indies, off Rhode Island. P. candida, 

Sowb. (eviii, 76, 77). Fossil, 160 sp. Li ; United States, 
Europe, Algeria, Thibet. P. exaltata, Agass.(cix, 85). P. glabra, 
Agass. (cix, 86). 

Shell obiong, equivalve, ventricose, gaping behind ; thin and 
translucent, ornamented with radiating ribs on the sides ; liga- 
ment external ; hinge with one obscure tooth in each valve; 
pallial sinus large. 

Animal with a single gill on each side, thick, finely plaited, 
grooved along its free border, the outer lamina prolonged dor- 
sally ; mantle with a fourth (ventral) orifice —OweEn. 



52 ANATINIDA. 

Pholadomya was largely represented in the Jurassic, decreased 
considerably in the tertiary period, and is now nearly extinct. 

CYMELLA, Meek, 1864. Shell small, subequilateral, ovate, with 
numerous well-defined concentric undulations, crossed on the 
middle of the valves by a few impressed lines, not marked in the 
depression between the ridges. /. undata, M. and H. Creta- 
ceous ; Texas. 

LiopistHA, Meek. Shell transversely subovate, ornamented, 
excepting on the posterior dorsal portions of the valves, by 
reoular, simple, well-defined, sometimes subcrenate, radiating 
coste. P. elegantula, Romer. Cretaceous; Texas. P. frequens, 
Zitt. (cix, 87). 

pstnomMyA, Meek. Radiating striz or ridges nearly or quite 
obsolete, the radiating rows of granules or spines, usually more 
distinct; sometimes with well-defined concentric furrows and 
ridges. P. superba, Stoliczka. 

MACHOMYA, Loriol, 1868. Shell oblong, subeompressed, equi- 
valve, strongly inequilateral, rather solid and with punctated 
surface e; a strong, radiating rib issues from the umbones, and 
runs towards the anterior margin; ligament external, solid. 
The hinge is not known, but the form of the shell, with its 
strong external ligament, appears to form a passage to the 
Panopzea. M. Dunkeri, Orb. Jurassic. 

MARGARITARIA, Conrad, 1862. Its peculiar muscular and 
pallial impressions should perhaps rank it as a genus. It has 
not been characterized. P. abrupta,Conrad. Miocene; Atlantic 
Slope, United States. ' 

? acTINOMYA, Ch. Mayer. Appears to = Margaritaria. 

PALANATINA, Hall, 1869. 

Distr.—P. typa, Hall. Fossil. Chemung Gr., New York. 
Shell transversely elongate, very inequilateral, inequivalve, 

and gaping at the extremities; left valve the larger and most 
convex, with a subangular umbonal ridge, and a broad, shallow, 
anteromesial constriction passing obliquely from beak to base ; 
the beak small and prominent; right valve much less convex, 
with a smaller beak and faint umbonal ridge and sinus; valves 
united by a small external ligament ; hinge without lateral teeth, 
but provided with a small, hook-like process in each valve, just 
anterior to the beaks, which may have served the purpose of 
teeth, or more probably for the support of an internal cartilage ; 
muscular impression very small and indistinct ; the anterior scar 
rounded, situated just in front of the beak,and near the cardinal 
margin; the posterior scar somewhat larger, situated about one- 
third the distance from the beaks to the posterior extremity ; 
pallial line not satisfactorily determined, but no evidence of a 
sinus has been detected; exterior surface marked by fine con- 
centric striz. 
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Nemromya, Gabb, 1872. 
Distr.—N. quadrata, Gabb (eviii, 78-80). Tertiary; West 

Indies. 
Shell thin, translucent, in shape approaching Pholadomya, 

ends closed; hinge with a prominent tooth in the right valve, 
articulating behind a smaller similar one in the left valve; an 
anterior and posterior lateral tooth in each valve ; mantle-margin 
without sinus. 

This genus, in its thin character and minute hinge, is closely 
allied to Pholadomya, Thetis, and Nera, but differs from all in 
the details of the hinge. Nezera has no cardinal tooth, but in 
its place a cartilage-pit in each valve; it has a single posterior 
tooth, while this genus has the anterior equally well-developed. 
In having corresponding teeth in both valves it differs from 
Thetis, while its well-specialized hinge and its closed ends dis- 
tinguish it from Pholadomya. 

Ostomya, Conrad, 1874. 

Distr.—O. papyria, Conr. (eviii, 81, 82.. Tertiary; Upper 
Amazon. 

Shell thin, concentrically plicate; hinge with a spoon-shaped 
oblique fosset in the left valve, and a small tooth near the apex ; 
right valve cartilage-fosset very oblique, almost parallel with the 
hinge-line. 

TeLLinopsis, Hall, 1869. 

Syn.—Tellinites, M’Coy (part). 
Distr.—T. subemarginata, Conv. (eviii, 83. Fossil. Hamilton 

Group, New York. 
Shell thin, fragile, general form of Tellina, with moderately 

convex valves, small subcentral beaks, having their apices 
directed backwards with a shallow posterior furrow; hinge 
apparently edentulous; ligament external, small; muscular 
impression very faint, situated near the cardinal extremity ; pal- 
lial line undetermined. 

SANGUINOLITES, M’Coy, 1844. 

Syn.—Cypricardites, Conr., 1841 (part). 
Distr.—Carbon.; Eur. 8S. discors, M’Coy. 
Very elongated, with subparailel upper and lower margins, 

rounded anteriorly, obliquely truncate posteriorly, with an 
oblique prominent ridge from the beaks to the postero-inferior 
margin, very inequilateral, beaks slightly prominent, close 
together, subanterior; anterior muscular impression oval, 
distinct, with a small groove above it, and both posteriorly 
bounded by a prominent ridge, posterior muscular scar faint ; 
cardinal margin internally thickened the whole length, probably 
for the support of a ligament; surface concentrically (or 

11 
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radiately ? sometimes partially) striated or suleated. Only 
palzozoic species are referred to the genus ; some of them are in 
external form almost identical with Pharella, and it as yet 
remains to be shown whether there are in Sanguinolites any 
hinge-teeth or not. In the Brit. Pal. foss. |p. 276), M’Coy con- 
siders this genus apparently identical with King’s Allorisma, 
which is very doubtful. 

poMAcrus, Meek, 1871. Shell thin, more or less elongate- 
subtrapeziform, nearly or quite equivalve, either inequilateral 
or equilateral, the beaks being nearer the auterior or posterior 
end, or central, according to the species; valves closed all 
around, and each with a well-defined keel or more obtuse 
ridge extending from the posterior side of the beaks to the 
posterior basal extremity; anterior side attenuated and pro- 
duced; posterior margin wider (higher) than the other, and 
obliquely truncated ; dorsal margin sloping in front of the beaks, 
and more nearly horizontal and apparently without an escutcheon 
behind them ; ligament external or marginal, rather long ; surface 
with concentric lines and ridges, and sometimes obscure radiating 
markings on the umbonal region. Hinge, muscular, and pallial 
impressions unknown. P.nasutus, Meek. 2 sp. Carb.; Missouri. 

Pyanomya, Miller, 1882. 

Distr.—P. gibbosa, Miller (exx, 9, 13). Hudson Riv. Group; 
Cincinnati, Ohio. 

Shell small, inequilateral, with thin, fragile, ventricose, edentu- 
lous valves, united by an external ligament ; no escutcheon. 

GrammysiA, de Verneuil, 1847- 
Disir.—Silur., Devon.; N. Am., Eur. G. pes-anseris, Sandb. 

(cxx, 14). G. ovata, Sandb. (exxi, 5). 
Shell equivalve, inequilateral, transverse; not gaping; mus- 

cular impressions very unequal; pallial line posteriorly rounded, 
bordering the large muscular impression so as to leave the latter 
two-thirds without it; ligament exterior, prolonged, in a depres- 
sion of the dorsal line; surface with one or more oblique ribs, 
and several rounded concentric plications. 

OrtHonota, Conrad, 1841. 
Distr.—O. undulata, Conr. O.contracta, Conr. (cxxix, 13,14). 

Suess as. 
Shel! narrow, with subparallel upper and lower margins, very 

inequilateral, the beaks being subanterior and tumescent, lunula 
in front of the beaks somewhat excavated, very thin, surface pos- 
teriorly generally undulately striated, hinge apparently without 
teeth. 
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CuneAMYA, Hall and Whitfield, 1875. 

Distr.—C. Miamiensis, H. and W. (exx, 6). Silurian; Ohio. 
Thin, fragile, bivalve shells, with ventricose valves, and strong, 

prominent, incurved beaks; cardinal line straight or gently 
eurved; hinge edentulous ; valves united by an external liga- 
ment of greater or less extent, posterior to which the margins 
of the valves overlap each other to the extent of the cardinal 
line; margins of the valves inflected along the cardinal border, 
forming a narrow escutcheon posterior to the beaks, and ante- 
riorly a well-defined lunule is situated below the beaks ; adductor 
muscles, at least two, are anterior and posterior; pallial line 
simple. 

OrtTHODESMA, Hall and Whitfield, 1875. 

Disir.—O. recta, H. and W. (cxx,7).. Hudson Riv. Gr.; Ohio. 
More or less elongate, bivalve shells, having the hinge-line 

straight and generally extended posterior to the beaks, but con- 
tracted or bent beneath or anterior to them; hinge-plate appar- 
ently edentulous; valves united by an external ligament extending 
to a greater or less distauce along the posterior cardinal margin. 
Posterior muscular scar elongate-ovate, anterior scar smaller, 
both faintly marked ; pallial line simple. Shells thin, marked 
externally with irregular concentric plice. 

IniontA, Billings, 1874. 

Distr.—3 sp. Sil., Devon.; U.S. JL. sinuata, Hall. 
Shell (cast) irregularly ovate, compressed or sublenticular, one 

extremity larger than the other; beaks turned towards the larger 
end, which is therefore supposed to be anterior; a concave 
depression contmences on the umbones and extends downwards 
to the posterior ventral margin; a large subovate muscular 
impression in the upper half of the posterior extremity; close 
under the beaks in front there appears to have been a short 
escutcheon ; no teeth. 

CriarkiA, Koninck, 1878. 

Distr.— C. Myiformis, Dana. Carb.; N.S. Wales. 
Shell elongated , equivalve, gaping at its anal extr emity, rather 

thick, with orowth- lines ; ligament external; hinge thick, callous, 
with a small tooth in each valve immediately under the beak ; 
interior surface smooth; adductor and pedal impressions sep- 
arate, the first large, oval, but slightly marked, the last stronger 
and small; pallial line nearly simple, slight. 

[ Rrperrta, Sharpe, 1853. 

Distr.—Fossil, 4 sp. L. Silurian; Portugal, Canada, England. 
Shell gaping at both ends ; subovate, rounded in front, elon- 
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gated and rather attenuated behind; punctate-striate ; casts of 
interior with a large umbonal impression (caused by a cartilage- 
plate, as in Lyonsia ?) and a notch in front of it. 

Mr. Billings describes in this genus, “‘ beneath and in front of 
the umbo,a small aperture of a semicircular shape, which appears 
to be the entrance to a tubular passage running backwards over 
the transverse plate into the general cavity of the body.” He 
regards it as a byssal orifice. 

Mr. J. W. Salter referred this genus to the class Crustacea. | 

( Veneracea.) 

Famity MACTRID. 

Shell equivalve, trigonal, close, or slightly gaping; ligament 
(cartilage) internal, sometimes external, contained in a deep tri- 
angular pit ; epidermis thick ; hinge with two diverging cardinal 
teeth, and usually with anterior and posterior laterals; pallial 
sinus short, rounded. 

. Animal with the mantle more or less open in front; siphonal 
tubes united, orifices fringed ; foot compressed; gills not pro- 
longed into the branchial siphon. 

SuspraAMity MACTRINA. 

Shell oval or subtriangular, nearly close behind; lateral teeth 
distinct, lamellar, well-developed. 

Maocrra, Linn., 1767. 

Etym.— Mactra, a kneading-trough. 
Distr.—150 sp. All seas, especially within the tropics; —35 

fathoms. Fossil, 30 sp. Lias—; United States, Europe, India. 
M. turgida, Gmel. (cix, 89-91). 

Shell nearly equilateral; anterior hinge-tooth A-shaped, with 
sometimes a small laminar tooth close to it; lateral tooth doubled 
in the right valve. 

Animal with the mantle open as far as the siphons, its margins 
fringed ; siphons united, fringed with simple cirri, anal orifice 
with a tubular valve; foot large, linguiform, heeled ; palpi trian- 
gular, long and pointed; outer gills shortest. 

The Mactras inhabit sandy coasts, where they bury just 
beneath the surface ; the foot can be stretched out considerably, 
and moved about like a finger; it is also used for leaping. 
They are eaten by the star-fishes and whelks, and in the Isle of 
Arran M. subtruncata is collected at low-water to feed pigs.— 
ALDER. 

MACTRA (restricted). (Trigonella [Da Costa], Adams.) Car- 
dinal teeth moderate; lateral teeth elongated, linear, subequal ; 
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marginal ligament triangular, separated in the pit by a testaceous 
lamina; pallial sinus rounded. 

SCHIZODESMA, Gray, 1837. Ligament not distinctly separate 
from the cartilage (the character does not appear to be very 
constant); pallial sinus angular, WM. Spengleri, Gray (cix, 
92-94). 

HEMIMACTRA, Swains., 1840. (Spisula and Standella, Gray, 
1849.) Shell trigonal; posterior slope more or less carinated; 
cardinal teeth moderate, laterals elongated ; ligament triangular, 
submarginal, not separated by a testaceous lamella from the 
cardinal pit; pallial sinus small, rounded. MM. solidissima, 
Chemn. (cix, 95). M. triangula, Broce. (cix, 96). 

MACTROMERIS, Cony. Not characterized. MM. ovalis, Gould 
(ex, 22). 

OXYPERAS, Morch, 1853. Proposed for the more elongated 
triangular forms of Hemimactra, concentrically plicate-striate. 
M. triangularis, Lam. (cix, 97). 
CYMBOPHORA, Gabb, 1869. Proposed for Mactra Ashburnerii, 

a cretaceous species. Form as in the typical Mactra, but the 
hinge is composed of a rather heavy hinge-plate, bearing a 
cartilage-pit, not sunk into its substance, as in other genera of 
the Mactridz, but, as it were, built upon its surface; a small 
delicate spoon-shaped process laid obliquely under the beaks, 
its base being on or slightly above the level of the hinge-plate ; 
in the right valve the cardinal tooth is single, very delicate, and 
nearly at a right-angle with the anterior wall of the cartilage- 
pit; in the left valve the tooth is A-shaped, entirely separated 
from the pit, very slender, and articulates between the tooth and 
the pit of the opposite side ; the lateral teeth-arelarge-and-very- 
robust, 

MULINEA, Gray, 1839.7 Shell oval-trigonal, subangular on each 
slope; cardinal teeth strong, laterals short and simple; internal 
ligament in the cardinal pit; pallial sinus angular, WM. edulis 
King (cix, 98-100). 53 

MACTRINULA, Gray, 18¥9. (Blainvillia, Hupé, 1854.) Shell 
thin, trigonal, posterior slope shortest, angulated, cardinal teeth 
thin, the short laterals close to them; outer ligament separated 
from the cardinal pit by a testaceous lamella. IM. plicataria, 
Linn. (cix, 1). $3 

MACTRELLA, Gray, 1849. Shell thin, triangular; cardinal teeth 
thin, lateral posterior tooth very short, rudimentary, and close 
to the cardinal tooth; marginal ligament triangular, separated 
from the cartilage-pit by a lamella; pallial sinus rounded, pro- 
found. WM. alata, Spengl. (cix, 2-4). 

HARVELLA, Gray, 184983 Shell thin, trigonal, well rounded 
inferiorly, posterior slope very narrow, carinated, its margin 
nearly straight; surface concentrically plicate; cardinal teeth 

’ 
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thin, with the very thin, short lateral teeth closely approaching 
them ; ligament separated from the cartilage-pit by a lamella ; 
pallial sinus rounded. J. elegans, Sowb. (cix, 5, 6), is the only 
species. Harvella has been considered a genus, with the two 
preceding groups as subgenera of it, but they are all essentially 
Mactras. 

MACTRODESMA, Conrad, 1868. Shell subtriangular; cartilage- 
pit very large, ovate and projecting much beyond the lower 
margin of the hinge-plate; anterior hinge-margin in the right 
valve thick and continued much beyond the beak; hinge of left 
valve with a profoundly elevated A-shaped cardinal tooth, con- 
nected with the hinge-line above it only at the base of the tooth ; 
lateral teeth short, thick, subequal; pallial sinus narrower and 
deeper than in Mactra, ending in a line opposite to the middle 
of the cartilage-pit; muscular scars very large. MU. ponderosa, 
Conr. Miocene; Maryland. 

PsEUDOCARDIUM, Gabb, 1866. 

EHtym.—Pseudo, false, and cardium, a generic name. 
Distr.—Cardium Gabbi, Remond. Miocene and Pliocene; 

California. 
Shell thick, heavy, resembling Levicardium externally ; liga- 

ment internal ; lunule cordate ; left valve with a large cartilage- 
pit and a A-shaped tooth, which articulates in a corresponding 
depression in the right valve ; two lateral teeth in each valve, 
very strong and prominent. 

RanerA, Desmoulins, 1832. 

Syn.—Gnathodon, Rang, 1834. Clathrodon, Conr., 1837. 
Distr.—l1 sp. New Orleans. (3 other sp.? Mazatlan, Cali- 

fornia, Moreton B., Australia. Petit.) Fossil, 3 sp. Cret.—; 
Petersburg, Virginia. 

Shell oval, ventricose; valves thick, smooth, eroded; epidermis 
olive ; cartilage-pit central ; hinge-teeth 2 an laterals doubled in 
the right valve, elongated, ’ striated transversely ; pallial sinus 
moderate. 

Animal with the mantle freely open in front; margins plain; 
siphons short, partly united; foot very thick, tongue-shaped, 
pointed ; gills unequal, the outer short and narrow; palpi large, 
triangular, pointed. 

R. cyrenoides, Desm. (cix, 7), was formerly eaten by the 
Indians. At Mobile, on the Gulf of Mexico, it is found in colo- 
nies along with Cyrena Carolinensis, burrowing two inches deep 
in banks of mud; the water is only brackish, though there is a 
tide of three feet. Banks of dead shells, three or four feet thick, 
are found twenty miles inland. Mobile is built on one of these 

Il-banks. The road from New Orleans to Lake Ponchartrain 
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(six miles), is made of Gnathodon shells procured from the east 
end of the lake, where there is a mound of them a mile long, 
fifteen feet high, and twenty to sixty yards wide; in some places 
it is twenty feet above the level of the lake—Ly&.u. 

RANGIANELLA, Conr., 1867. Lateral teeth straight, subequal, 
not elongated, entire. The only sp. is R. trigona, Petit. 

PERISSODON, Conrad. PP. clathrodonta, Conr. Miocene. 

SuBFAMILY LUTRARIINZ. 

Shell usually oblong or elongated, sometimes oval, gaping 
behind ; lateral teeth very small, rudimentary, sometimes obso- 
lete, and especially in adult or old shells. 

Lurraria, Lamarck, 1799. 
Otter’s-shell. 
Syn.—Mactra (partim), Linn. Lutricola (partim), Blainv. 

Psammophila, Leach, 1827. 
Distr.—33 sp. United States, Brazil, Britain, Mediterranean, 

Senegal, Cape, India, New Zealand, Sitka. Fossil. Tertiary—; 
United States, Europe. ZL. oblonga, Gmel. (cix, 8). 

Shell oblong, gaping at both ends; cartilage-plate prominent, 
with 1 or 2 small teeth in front of it, in each valve; pallial sinus 
deep, horizontal. 

Animal with closed mantle-lobes ; pedal opening moderate ; 
foot rather large,compressed ; siphons united,elongated, invested 
with epidermis ; palpi rather narrow, their margins plain ; gills 
tapering to the mouth. 

Resembles Mya; burying vertically in sand or mud, especially 
of estuaries ; low-water to 12 fathoms. JL. rugosa, found living 
on the coasts of Portugal and Mogador, is fossil on the coast of 
Sussex, England. 

DARINA, Gray, 1849. Shell oblong, compressed, rounded and 
a little gaping at each extremity; beaks subposterior; hinge 
with a large, spoon-shaped pit; lateral teeth very small, con- 
founded with the cardinal tooth. Ligament separated from the 
pit by a lamella. L. Solenoides, King (cix, 9). 

ZENATIA, Gray, 1849. (Metabola, Mayer.) Shell oblong, 
elongated, compressed; beaks not prominent, anterior, close ; 
cardinal teeth distinct ; lateral teeth none ; ligament subexternal, 
marginal, not separated from the cartilage. LZ. acinacies, Quoy 
ex, 11); 
CHCELLA, Gray, 1849. Shell oblong, subequilateral ; cardinal 

tooth of the left valve large, triangular ; lateral teeth very nar- 
row, contiguous to the cardinal tooth; cartilage-pit projecting ; 
ligament marginal. L. turgida, Desh. (ex, 12). 

VANGANELLA, Gray, 1849. (Resania, Gray, 1849. Laminaria, 
Mayer. Myomactra, Mayer.) Valves with two interior diver- 
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ging ribs ; cardinal teeth of the left valve close together, those of 
the ‘right valve separated ; lateral teeth small, thin, confounded 
with the cardinal pit ; ligament subexternal, marginal, not sepa- 
rated by a lamella from the internal cartilage, which is lodged 
in a triangular, elongated, shallow pit. L. lanceolata, Gray 
(ex, 10): 

ANATINELLA, G. Sowerby, 1829. 

Distr.—3 sp. Ceylon, Philippines; sands at low-water. A. 
candida, Chemn. (ex, 13). A. Sibbaldi, Sowb. (cx, 14). 

Shell ovate, rounded in front, attenuated and truncated behind ; 
cartilage in a prominent spoon-shaped process, with 2 small teeth 
in front; muscular impressions irregular, the anterior elongated ; 
pallial line slightly truncated behind. 

CarpiLtA, Deshayes, 1835. 

Syn.—Hemicyclonosta, Deshayes. 
Distr.—2 sp. Chinese Sea, Moluccas. Fossil, 2 sp. Eocene—; 

France, Piedmont. C. Martinii, Desh. (cx, 15>. C. semisulcata, 
ham. (ex, 16). °C. inernus, Desh: (ex; U7). 

Shell oblong, ventricose, cordate ; beaks prominent, subspiral ; 
hinge with a small tooth and dental pit in each valve; ligament 
partly internal, contained in a spoon-shaped inflection ; anterior 
muscular sear long, witha pedal sear above; posterior adductor 
impression on a prominent subspiral plate; pallial line simple. 

STROTHODON, Giebel. Right valve tumid, high like Cardilia, beaks 
incurved, with a groove running from the beaks to the posterior 
margin, hinge with a flat cardinal tooth and with a second tooth 
projecting from its base below and anteriorly. Only one valve 
known, from the Triassic beds of Liskau (Germany), S/. Liscav- 
wensis. It has the general appearance of a Cardilia, but the 
hinge differs, and as the teeth are flat, the upper one appears to 
indicate, by its form, that it had supported a cartilage. Giebel 
Says font an eomal ligament is also present, but it must have 

‘been rather thin, for the fulcra are not perceptibly thickened. 

HerTEROcARDIA, Deshayes, 1854. 

Distr.—3 sp. Philippines. A. gibbosula, Desh. (cx, 18). 
Shell oval, subtrigonal, concentrically striate, gap ne poste- 

riorly ; beaks small; hinge narrow; cardinal Tamei iL narrow, 
canaliculated ; pallial impression with a very deep ‘sinus, 
extending as far as the anterior muscular impression. 

Prerops:s, Conrad, 1860. 

Distr.—P. papyria, Conr., (ex, 19). Eocene; Ala., So. Car- 
olina. 

Shell thin, ovate, equivalve; hinge-plate very broad, with an 
ovate cartilage-pit; anterior cardinal tooth very large and 
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elevated, A-shaped, anterior to the pit, bifid and extending to 
the inner margin of the cardinal plate; posterior tooth long, 
elevated, compressed, oblique; posterior cardinal plate widely 
and profoundly channeled. The left valve only is known. 

TREsuS, Gray, 1849. 
Distr.— T. maximus, Midd. (ex, 20.) California. 
Shell oval, oblong, ventricose, gaping posteriorly ; cardinal 

tooth small, lateral teeth very small, connected with the cardinal; 
external marginal ligament separated from the cardinal pit by a 
lamina. 

SCHIZOTHERUS, Conrad, 185%. Very closely allied to Tresus, 
with a deep channel on either side of the cardinal teeth. The 
terminations of the siphons are protected by two solid valves. 
T. Nuttallt, Conrad (cx, 21). 

Fastonia, Gray. 
Distr.—S. rugosa, Gmel. 
Shell thick, oval, radiately ribbed; cardinal tooth of the left 

valve compressed ; anterior lateral tooth nearly perpendicular. 
meRope, H. and A. Ad., 185%. Shell thinner, radiately striated 

or ribbed. HL. Aigyptica, Chemn. (cx, 23). 

Lapiosa, Schmidt, 1832. 
Syn.—Cypricia, Gray. Leucoparia, Mayer. 
Distr.—L. lineata, Say (ex, 24). 
Shell oblong, widely gaping and reflected posteriorly ; posterior 

slope narrow, defined by a carina; lateral teeth distinct, the 
anterior one oblique, near the cartilage-pit ; ligament subexternal, 
marginal, not separated from the cartilage. 

RATA, Gray, 1849. (Lovellia,Ch. Mayer.) Subcordate, ventri 
cose, thin, concentrically plicate, subangulate and gaping behind ; 
cardinal tooth strong; posterior lateral tooth small. JL. canal- 
iculata, Say (cx, 25). 

Famity PAPHIID A. 

Shell subtrigonal, equivalve, close; ligament lodged in an 
internal cardinal pit ; cardinal teeth simple. compressed ; lateral 
teeth rudimentary ; siphons separate, divergent. 

Paputa, Lamarck, 1799. 

Syn.—Eryx, Sw. (not Daud.). 
Distr.—31 sp. West Indies, Mediterranean, Crimea, India, 

New Zealand, Chili; sands at low-water. Fossil; Miocene—. 
P. trigona, Desh. (ex, 26). 

Shell trigonal, thick, compressed, closed; ligament internal, 
in a deep central pit; a minute anterior hinge-tooth, and 1—1 

S& 
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lateral teeth in each valve; muscular scars deep; pallial sinus 
small. 

Animal with mantle-margins plain; siphons short, thick and 
separate, orifices cirrated, branchial cirri dendritic; foot com- 
pressed, broadly lanceolate ; gills large, unequal; palpi small. 

MESODESMA, Desh., 1830. Shell oval, subequilateral ; lateral 
tecth short, smooth, subequal; siphonal inflection distinct. P. 
erycina, Lam. (cx, 27). 

TARIA, Gray. Shell oblong, subequilateral, attenuated pos- 
teriorly ; posterior margin carinated ; lateral teeth very narrow. 
P. lata, Desh. (ex, 28). 

CERONIA, Gray, 1849. Shelloval, cuneiform; truncated behind ; 
lateral teeth subequal, compressed, coarsely obliquely striate ; 
siphonal inflection distinct. P. Jauresii, Joannis . cx, 29). 

DONACILLA, Lam., 1812. Shell elongate-cuneiform, slightly 
truncate posteriorly ; anterior lateral teeth elongated, posterior 
short; siphonal sinus distinct. P. donacilla, Lam. (ex, 30). 

ANAPA, Gray, 1849. Shell subtrigonal, ventricose, truncate 
posteriorly ; lateral teeth subequal, compressed, smooth; siphonal 
inflection obsolete. DP. cuneata, Lam. \ ex, 31). 

DAVILLA, Gray, 1849. Shell cuneiform-orbicular, somewhat 

truncated posteriorly ; lateral teeth unequal, the anterior narrow, 
perpendicular. P. erassula, Desh. (ex, 32). 

MAcTROPSIS, Conrad, 1865. Resembles Anapa; it has in the 
left valve either one bifid or two diverging cardinal teeth, 
distinct anterior, but less prominent posterior lateral tooth ; 
possesses a small obtusely angular pallial sinus; in external 
appearance it looks very much like a Crassatella. Eocene; N. 
Am. PP. Grayi, Lea. 

ErviiiA, Turton. 

Etym.— Ervilia, diminutive of ervum, the bitter-vetch. Lentil- 
shell. 

Distr.—2 sp. West Indies, Britain, Canaries, Mediterranean, 
Red Sea, W. Coast America; 50 fathoms. . castanea, Mont. 
(ex-33): 

Shell minute, oval, close ; cartilage ina central pit ; right valve 
with a single prominent tooth in front and an obscure tooth 
behind ; left valve with two obscure teeth; no lateral teeth ; 
pallial sinus deep. 

Famity SEMELID AS. 

Shell thin, subequivalve, gaping and usually flexuous posteri- 
orly ; ener ligament short ; cartilage internal, in a cardinal 

pit. Siphons elongated, separate and divergent. 

SEMELE, Schumacher, 1817. 

Etym.—Semele, in Greek myth, the mother of Bacchus. 



SEMELIDA. 163 

Syn.—Amphidesma, Lamarck, 1818. 
Distr.—60 sp. West Indies, Brazil, India, China, Australia, 

Peru. Fossil, 30 sp. Eocene—; United States, Europe S. 
variegata, Lam. (ex, 34). 8S. reticulata, Chemn. (cx, 35). 

Shell rounded, subequilateral, beaks turned forwards ; posterior 
side slightly folded; hinge-teeth 2°2, laterals elongated, distinct 
in the right valve; external ligament short, cartilage internal, 
long, oblique ; pallial sinus deep, rounded. 

SynposmyA, Recluz, 1843. 

Syn.— Abra, Leach, MSS. 
Distr.—Norway, Britain, Mediterranean, Black Sea, India. 

Fossil, 6 sp. Eocene—; Britain, France. S. alba, Wood (cx, 86). 
S. brevis, Desh. (cx, 37). 

Shell small, oval, white and shining; posterior side shortest ; 
umbones directed backwards; cartilage-process oblique; hinge- 
teeth minute or obsolete, laterals distinct ; pallial sinus wide and 
shallow. 

Animal with the mantle open, fringed ; siphons long, slender, 
diverging, anal shortest, orifices plain; foot large, tongue-shaped, 
pointed ; palpi triangular, nearly as large as the gills; branchiz 
unequal, triangular. 

The species are few, and mostly boreal, ranging from the 
laminarian zone to 180 fathoms.—Forses. They live buried in 
sand and mud, but when confined are able to creep up the sides 
of the vessel with their foot. 

Taeora, H.and A. Adams, 1854. 

Syn.—Endopleura, A. Ad. 
Distr.—4 sp. Hastern seas. T. lata, Hinds (cx, 38). 
Shell compressed, transversely oval, smooth, polished, gaping 

behind; ligament lodged in the cardinal pit; pallial sinus pro- 
found. 

A. Adams considers the species of Theora to be without 
primary teeth, which certainly is not always the case. He conse- 
quently suggests for a peculiar Chinese form with a “ primary 
tooth in front of the oblique cartilage-pit ” and ‘“ with an internal 
rib extending from the beaks obliquely towards the anterior 
side,” the name Endopleura as a subgenus. The internal rib 
may be characteristic, but this is not the case as regards the 
presence of cardinal teeth. 

The Theore live in mud and sometimes brackish water. The 
animal has a strongly compressed, linguiform foot, and two per- 
fectly separated long siphons. 

Lepromya, A. Adams, 1864. 

Distr.—2 sp. LL. cochlearis, Hinds. 
Shell thin, ventricose, beaked posteriorly ; surface of valves 
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lamellar; hinge with an oblique cartilage-pit in each valve; right 
valve with two anterior primary teeth, left valve with a single 
primary tooth; lateral teeth none; pallial sinus deep. 

LEIOMYA, A. Adams, 1864. Shell hyaline, hinge with two prom- 
inent lateral teeth; in other respects identical with Leptomya. 
Nexra adunca, Gould, is the type species. 

ScROBICULARIA, Schumacher, 1817. 

Syn.—Lavignon, Reaumur. Ligula, Mont. Listera, Turton. 
Mactromya, d’Orb. 

Distr.—20 sp. Norway, Britain, Mediterranean, Senegal. 
Fossil, 4 sp. Tertiary; Europe. S. piperata, Gmel. (cx, 39; 
exi; 41). 

Shell oval, compressed, thin; subequilateral; ligament external, 
slight; cartilage-pit shallow, triangular; hinge-teeth small, one 
or two in each valve, laterals obsolete; pallial sinus wide and 
deep. 

Animal with the mantle open, margins denticulated ; siphons 
very long, slender, separate, orifices plain; foot large, tongue- 
shaped, compressed ; palpi very “large, triangular, gills minutely 
striated, the outer pair directed dorsally. ‘Lives buried, verti- 
cally, in the mud of tidal estuaries, five or six inches deep.— 
Monricu. The siphons can be extended to five or six times the 
length of the shell—_DersHayrs. The animal has a peppery taste, 
but is sometimes eaten on the coasts of the Mediterranean. 

Lurricoua (Blainy., 1824), Carpenter, 1865. 

Syn.—Capsa (Bosc), H. and A. Adams. 
Disir.—L. Chemnitzii, Desh. (exi, 42). 
Shell transversely elongately oval, cartilage-pit more vertical 

than oblique, cardinal tooth lamellar. 
Lut. Chemnitzii, Desh., can be considersd as the type. H. and 

A. Adams refer to their subgenus Capsa also a few species, like 
Tell. lacunosa, Chemn., T. spectabilis, Hanley, and some others ; 
these latter must form a subgenus in the Tellinide ; they have 
a subinternal ligament, but not a cartilage. 

racRA, H. and A. Adams, 1858. Shell subtrigonal, somewhat 
attenuated and produced posteriorly, subpellucid, surface of the 
valve divaricately suleated, cartilage-pit oblique, narrow; one 
cardinal tooth in each valve in front of the cartilage-pit ; lateral 
teeth close to the cartilage-process, more prominent in the right 
than in the left valve. 4 sp. Red Sea, Ceylon, Seychelles, Japan. 

(EpALINA, Carpenter, 1866. 

Distr.— GE. subdiaphana, Carp. California. 
Shell inflated, thin, equivalve, equilateral, rounded ; scarcely 

gaping, ligament external, cartilage subexternal; hinge with 
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three cardinal teeth in one and two in the other valve; all bifid ; 
no lateral teeth, pallial sinus deep. 

COOPERELLA, Carpenter. Cartilage subinternal, the ligament 
contiguous to it, the cardinal teeth lamellar, simple or one of 
them bifid. This subgenus is perhaps allied to Metis, H. and 
A. Adams. 

CumrinaiaA, Sowb., 1833. 

Dedicated to Hugh Cuming, a very distinguished colleetor of 
shells ; his cabinet now belongs to the British Museum. 

Distr.—10 sp. In sponges, sand, and the fissures of rocks ; 
T fathoms. W. Indies, India, Australia, West America. Fossil. 
Miocene—; Wilmington, North Carolina. C. mutica, Sowb. 
(cx, 40). 

Shell transversely oval, equivalve, rounded in front, subros- 
trated and slightly gaping behind, small, thin, often irregular in 
form; hinge with a spoon-shaped cartilage-pit, and a small ante- 
rior cardinal tooth in each valve; two elongated lateral teeth in 
the right valve, less developed in the left; beaks small; surface 
concentrically ridged ; pallial sinus very wide. 

MonrrovuziERa, Souverb., 1863. 

Dedicated to a French conchologist resident in New Cale. 
donia, and who has greatly contributed towards a knowledge of 
its shell-fauna. 

Distr.—2 sp. New Caledonia, Mauritius. Jf. clathrata, 
Souverb. (exi, 43-45). 

Shell moderately elongated, hinge with the cartilage in a pos- 
teriorly directed groove, two cardinal teeth in front of it in the 
right valve, a single triangular, bifid one in the left; posterior, 
but quite close to the cartilage-pit, there is in each valve one 
short lateral tooth, looking, however, more like a posterior car- 
dinal. 

THYELLA, H. and A. Adams, 1865. Shell rather inflated, sub- 
triangular, truncated posteriorly, surface decussated, striated ; 
cartilage in an almost straight, projecting process; hinge in the 
right valve with two cardinal teeth, of which the anterior is bifid; 
in the left vaive a single one bifid ; no lateral teeth. Th. pulchra, 
from Singapore, is the only species as yet known. 

Famity TELLINID &#. 

Shell free, compressed, usually closed and Satta lte ; cardinal 
teeth 2 at most, laterals muscular 
impressions rounded, polished; pallial sinus very large ; liga- 
ment on shortest side of the shell, external. Structure obscurely 
prismatic-cellular ; prisms fusiform, nearly parallel with surface, 
radiating from the hinge in the outer layer, transverse in the 
inner. 
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Animal with the mantle widely open in front, its margins 
fringed ; foot tongue-shaped, compressed; siphons separate, 
usually - very long “and slender; palpi large, triangular; gills 
united posteriorly, unequal, the outer pair sometimes directed 
dorsally. 

The Tellens are found in all seas, chiefly in the littoral and~ 
laminarian zones; they frequent sandy bottoms, or sandy mud, 
burying beneath the surface; a few species inhabit estuaries and 
rivers. Their valves are often richly colored and ornamented 
with finely sculptured lines. 

Supramity TELLININZ. 

Shell oval or wide, sometimes slightly gaping posteriorly ; 
ligament external, prominent. Siphons elongated. 

Asapuis, Modeer, 1793. 

Syn.—Capsula, Schum., 1817. Capsa (part), Brug. 
Sis), 

Sanguinolaria, Lam., 1818, not 1801. Pliorhytis, Conrad. 
Distr.—5 sp. West Indies, Red Sea, India, China, Australia. 

Fossil. HEocene—; United States, Europe. A. deflorata, Linn. 
(cxi, 55). 

Shell oblong, ventricose, slightly gaping at each end ; radiately 
striated ; cardinal teeth 2 in each valve, one of them bifid ; liga- 
ment external, large, prominent ; siphonal inflection short. 

Animal like Psammobia ; foot moderate ; gills deeply plaited, 
attenuated in front, outer small, dorsal border wide, fixed ; 
siphons moderate. 

Lige 

Gari, Schumacher, 1817. 

Syn.—Psammobia, Lam., 1818. Sanguinolaria, Roissy, 1805. 
Lutricola (partim), Blainy., 1824. Psammosolen, Bronn, 1831. 

Distr.—8v0 sp. Norway, Britain, India, New Zealand, Pacific ; 
littoral—coralline zone, 100 fathoms. G. gard is eaten in India. 
Fossil, 55 sp. Cretaceous—; United States, Europe. G. insignis, 
Desh. (cxi, 46). G. vespertina, Chemn. (exi, 68 . 

Shell transverse, oval-oblong, flat, equivalve, subequilateral, 
concentrically plicate, a little gaping on each side and covered 
by a thin epidermis ; hinge narrow, with two small cardinal teeth, 
sometimes bifid, in each valve ; beaks small; ligament long and 
prominent ; margins simple ; muscular impressions rather large, 
equally distant from the hinge, the anterior oblong, the posterior 
rounded; pallial impression distant from the margin, with a 
narrow, profound sinus. 

Animal: mantle open, fringed; siphons very long, slender, 
nearly equal, longitudinally ciliated, orifices with 6-8 cirri; foot 
lurge, tongue-shaped; palpi long, tapering; gills unequal, recum- 
bent, few-plaited. 
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The genus commenced in the cretaceous period, augmented 
during the tertiary, and is at its greatest development now. 

PSAMMOCOLA, Blainv., 1824. Shell oblong, subquadrangular ; 
surface smooth. G. maxima, Desh. (cxi, 47). 

AMPHICHENA, Philippi, 1847. (Psammobella, Gray, 1851.) 
Shell oblong, gaping at both extremities ; posterior end rounded. 
G. modesta, Desh. (exi, 48). 
HETEROGLYPTA, Martens, 1880. Posterior portion of the shell 

differently sculptured. G. squamosa, Lam. 

SANGUINOLARIA, Lamarck, 1799. 

Etym.—From the type, Solen sanguinolentus, Chemn. 
Syn.—Lobaria, Schum., 1817. 
Distr.—5 sp. S&S. rosea, Lam. (exi, 49>. Fossil; ? Paleozoic—. 
Shell transverse, subelliptical, flattened, equivalve, inequi- 

lateral, a little gaping at the ends, not angulate posteriorly, 
covered by a thin, fugacious epidermis; hinge having two small, 
unequal, divergent cardinal teeth in each valve, the anterior of 
the left valve and posterior of the right valve being the largest ; 
beaks small; ligament long; margins plain; muscular impres- 
sions subdorsal, the anterior oval, posterior circular; pallial 
impression elongated, with a shallow, narrow sinus. 

Hiatvuta, Modeer, 1793. 

Syn.—Soletellina, Blainv., 1824. 
Distr.—40 sp. W. Indies, Red Sea, India, Madagascar, Japan, 

Australia, Tasmania, Peru. Fossil, 30 sp. Hocene—; U. 8 
Europe. #H. diphos, Linn. (exi, 50). 

Valves oval-oblong, compressed, ventral margin usually 
incurved posteriorly, where the valves are attenuated ; broadly 
rounded anteriorly ; beaks submedian, not prominent; violaceous, 
under an olive epidermis; ligament thick, swollen; one or two 
very small cardinal teeth in each valve ; muscular impressions 
rounded, distant; pallial impression very sinuous. 
PSAMMOTMA, Lam., 1818. Posterior slope a little angulated, 

but not rostrated. H. violacea, Lam. (cxi, 51). 
PSAMMOTELLA, Blainv., 1826. Shell thin, oval or oblong, pos- 

terior edge rounded. JH. elongata, Lam. (cxi, 52). 

| 

Evizia, Gray, 1852. 
Distr.—2 sp. East Indies. £. orbiculata, Wood (exi, 53, 54). 
Shell suborbicular, equivalve, thin, compressed, covered by a 

shining epidermis; beaks not prominent, subanterior; hinge 
with two oblique cardinal teeth in the right valve, one of which 
is elongated and bifid, and three teeth in the left valve, the cen- 
tral one bifid; pallial impression submarginal. 
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Te.uina, Linn., 1758. 

Etym.— Telline, the Greek name for a kind of mussel. 
Distr.—Above 300 sp. In all seas, especially the Indian 

Ocean; most abundant and highly colored in the tropics. Low- 
water—coral zone, fifty fathoms. Wellington Channel, Kara 
Sea, Behring’s Straits, Baltic, Black Sea. Fossil, 170 sp. 
Oolitic—; United States, South America (Chiloe), Europe. T. 
rastellum, Hanley (exi, 56). 

Shell slightly inequivalve, compressed, rounded in front, 
angular and slightly folded posteriorly, umbones subcentral ; 
teeth 2°2, laterals 1—1, most distinct in the right valve ; pallial 
sinus very wide and deep; ligament external, prominent. 

Animal with slender, diverging siphons, twice as long as the 
shell, their orifices plain; foot broad, pointed, compressed ; palpi 
very large, triangular; gills small, soft and very minutely stri- 
ated, the outer rudimental and directed dorsally. 

TELLINELLA, Gray, 1852. Shell oblong, elongated, posteriorly 
rostrated or subrostrated ; hinge with two lateral teeth in one 
valve. TT. virgata, Linn. 

PERON HODERMA, Poli, 1795. Shell oval, compressed, posteriorly 
subangular; hinge with two lateral teeth in one valve. 7. 
punicea, Born (exi, 57). Not very distinct from Tellinella. 

M@rRA, H. and A. Adams, 1852. (Donacilla, Gray, 1851.) 
Shell oblong, Donaciform; posteriorly short, cuneiform, trun- 
cate; two lateral teeth in one valve. IZ. donacina, Linn. 
(exi, 58-60). 
PALZOM@RA, Stolicz., 1870. Shell elongated, hinder part 

shorter, the upper declivity slightly convex, posterior end sub- 
truncate, beaks directed forwards; ligament situated on thickened 
but not prominent fulcra;, hinge with one anterior, long, lamelli- 
form tooth in each valve, bifid in the right, single in the left 
valve, posterior cardinal tooth not distinctly traceable in either 
valve; laterals less distinct in the left valve. This is based upon 
the cretaceous Tellina strigata of Goldfuss. In form it very 
much resembles Meera, but the hinge presents some marked 
differences, as noted above. 

LINEARIA, Conrad, 1860. (Liothyris,Conr.) Shell elongated, 
sometimes roundish, not peculiarly thick, rounded on both ends, 
surface partially or wholly radiately ribbed, posteriorly not, or 
very indistinctly flexuous; anterior cardinal teeth on both valves 
elongated, bifid, much smaller in the left valve; posterior car- 
dinal small, but larger in the left than in the right; lateral teeth 
much thinner in the left than in the right valve, sometimes almost 
obsolete in the former. This ought to include a large number 
of fossil species which have been described as Arcopagie ; the 
want of posterior flexure or plicature and the usual radiate rib- 
bings near the terminations of the shell particularly characterize 
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those species. Among recent shells they are represented by Teil. 
concentrica, Gould (not td. Reuss or d’Orb.), and one or two 
others. For many years paleontologists have separated these 
shells from Tellina and applied to them the name of Arcopagia. 
T. metastriata, Conr. (exi, 61). 
ARCOPAGIA, Leach, 1827. Shell rounded-oval or orbicular ; 

two lateral teeth in one valve. T. fausta, Donov. (cxi, 62). 
PHYLLODA, Schum., 1817. Shell oblong, much compressed, 

posteriorly angular and carinated; cardinal teeth divergent, 
sublamellar. 7. foliacea, Linn. (exi, 63). 

ANGULUS, Schum., 1817. (Tellinula, Chemn. Fabulina, Gray, 
1851.) Shell oblong, subtriangular, compressed; anteriorly 
rounded, posteriorly more or less pointed or angulated ; a single 
lateral tooth in one valve. TT. polita, Say (cxi, 64, 65). 

TELLINIMERA, Conrad, 1860. (Tellimera, Conr., 1870.) Shell 
thin, elongated, subtriangular; right valve with three cardinal 
teeth, the shortest extending to the apex; left valve with two 
cardinal teeth, the posterior one bifid; no lateral teeth. Closely 
related to Angulus in form. 7. eborea, Conr. (cxii, 100). Cret. ; 
eS: 

TELLINIDES, Lamarck, 1818. Shell oval, compressed, slightly 
flexuous posteriorly; hinge with a single lateral tooth, contiguous 
to the cardinals. JZ. Timorensis, Lam. (cxi, 66). 

HOMALINA, Stoliczka, 1870. (Homala, H. and A. Adams, not 
Schum.) Shell oblong, compressed, inequivalve, inequilateral, 
anteriorly short, rounded ; posteriorly flexuous, obsoletely cari- 
nate, somewhat produced, narrowed; one lateral tooth near the 
hinge. T. triangularis, Chemn. (exii, 99). 

PERONHA, Poli, 1791. (Omala, Schum., 1817.) Shell oblong, 
oval; anteriorly short, rounded, posteriorly somewhat flexuous, 
subangulate ; lateral teeth obsolete. 7. planata, Linn. (cxi, 67). 

METIS, H. and A. Adams. Shell suborbicular, compressed, 
valves sillonated, posterior flexuosity submedian; no lateral 
teeth. 7. Meyeri, Phil. (cxii, 69). 

#NONA, Conrad, 1870. Shell subtriangular, inequilateral, 
hinge-margins equally declined, beaks not prominent, lunule 
very narrow, lanceolate, marked by a deeply impressed line ; two 
very small, widely diverging cardinal teeth in the right valve, 
one bifid and one rudimentary tooth in the left valve. 7. Hufa- 
lensis, Conrad (exii, 70). Cretaceous; U.S. 

[MAcTROMYA, Agassiz, 1842. This group, which I have placed 
in Anatinide (p. 149), Stoliezka classifies as a distinct genus 
of Tellinidz. Zittel refers species of Mactromya to several 
groups in Tellinidz and Paphiide. } 

ARCOPAGELLA, Meek. 

Distr.—2 sp. Cretaceous; U.S. A. Mactroides, Meek (cxii, 6). 

12 
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Shell equivalve, more or less equilateral, longer than high, 
with margins closed all around and smooth within. Hinge with 
two cardinal and one anterior and one posterior lateral teeth in 
each valve. Left valve with anterior cardinal tooth larger than 
the posterior, and trigonal in form, but sometimes rather deeply 
emarginated below, placed directly under the beak ;’ posterior 
cardinal tooth small, slender, and ranging obliquely backward 
and downward close to the larger one, so as to leave only a 
slender pit between, corresponding to another on the anterior 
side of the principal cardinal tooth, which two pits are for the 
reception of the cardinal teeth of the right valve; anterior and 
posterior lateral teeth both elongated parallel to the cardinal 
margin, the former approaching more nearly to the cardinal 
teeth. Right valve with, under the apex, two diverging, slender, 
cardinal teeth, like the posterior one of the other valve, with a 
triangular pit between them for the reception of the princi; al 
cardinal tooth of the left valve; anterior one more oblique than 
the other, and nearly or quite connecting with the lateral tooth 
on that side; lateral teeth like those of the left valve; the 
anterior one apparently fitting under and the posterior above 
that of the other valve. Muscular impressions shallow ; pallial 
impression with a moderate rounded sinus, directed obliquely 
forward and upward. Ligament unknown, but believed to be 
external. Surface without ornamentation. 

STRIGILLA, Turton, 1822. 

Distr.—1% sp. W. Ind., Panama, Polynesia, etc. Fossil; 
Tertiary. S.carnaria, Linn. (exii, 71-73). 

Shell orbicular, somewhat convex; surface with diverging 
strie ; no posterior flexure or carina; right valve with a large 
bifid cardinal tooth, left valve with a smaller, simple tooth; two 
lateral teeth in each valve; pallial sinus angular, profound. 

Macoma, Leach, 1819. 

Syn.—Rexitherus, Conr. 
Distr.—85 sp. World-wide. Fossil; Tertiary. J. umbonella, 

Lam. (exii, 74). 
Shell oval or subrotund, convex; cardinal teeth narrow ; no 

lateral teeth; pallial impression with a profound sinus. 
Animal with a single branchial lamella on each side. ‘ The 

branchial apparatus,” says Clark, ‘is curious, and a departure 
from the Tellina type; it consists of a single, rather elongated 
branchial plate on each side, situated towards the posterior half 
of the animal; it is fixed to the dorsal range by its. base running 
obliquely, indeed almost vertically, from the dorsal to the ven- 
tral range, becoming joined to its fellow under the posterior and 
smaller part of the body bya permanent membrane.” The palpi 
are very large and triangular. 
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TELLIDORA, Morch, 1851. 

Distr.—2 sp. W. Coast of Central America. Fossil, 1 sp. 
Pleistocene; So. Carolina. TZ. Burnettii, Brod. (exii, 75). 

Shell subtriangular, rounded below, very inequivalve, right 
valve concave, left valve slightly convex ; concentrically plicate, 
the plicze forming teeth on the lateral margins; beaks angular, 
inclined anteriorly ; two cardinal teeth in one valve, one in the 
other; two lateral teeth in each valve. 

GASTRANA, Schumacher, 1817. 

Syn.—Fragilia, Desh., 1848. Diodonta, Desh. 
Distr—5 sp. Norway, britain, Mediterranean, Black Sea, 

Senegal, Cape. G. fragilis, Linn. (exii, 76, 77). Fossil. Mio- 
cene—; Britain, France, Belgium. 

Shell equivalve, convex, with squamose lines of growth; car- 
dinal teeth two in right valve, one bifid tooth in left; pallial 
sinus deep and rounded; umbonal area punctate; ligament 
external. 

Animal with the mantle open in front, its margins fringed ; 
siphons elongated, slender, separate, unequal, orifices with cirri; 
foot small, compressed, linguiform ; palpi large, triangular ; gills 
unequal, soft, finely striated. 

Gastrana inhabits shallow water, boring in mud and clay, and 
not traveling about like the Tellens. 

Maca, A. Adams, 1860. + Setlnung ta Rees 

Distr.tm. inquinata, Desh. (exii, 78). Supe V. Breqerert Hasday 
Shell suborbicular, rather solid and inflated, posteriorly with 

a moderate ridge, nearly equivalve; the beaks are prominent, 
the ligament situated in a deep groove; the hinge with two very 
strong cardinal teeth in each valve. 

QuENSTEDTIA, Morris and Lycett, 1853. 

Dedicated to Prof. Quenstedt, paleontologist, of Wurtemburg. 
Syn.—Arcomya and Mactromya (in part), Agassiz. 
Distr.—3 sp. Oolitic; England, France,Germany. Q. oblita, 

Phil. (cxii, 98). 
Shell oblong, equivalve, moderately solid, umbones nearly con- 

tiguous, hinge with a transverse cardinal tooth in the left, and 
a corresponding pit in the right valve; ligament external, placed 
in a long, narrow groove, pallial sinus small. 

Only a few Jurassic species have as yet been referred to this 
genus; its systemic position is doubtful. 

Lucinopsis, Forbes and Hanley, 1848. 

Syn.—Lajonkairia, Dest, Mysia, Gray. 
Distr.—6 sp. Europe, W. Indies, W. Coast of South America. 

L. undata, Pennant (exii, 79). 
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Shell compressed, thin, suborbicular, two divergent, lamellar 
teeth in the right valve, three in the left valve, the middle one 
bifid ; muscular impressions oval, polished; pallial line with a 
profound, ascending sinus. 

Mantle-margins plain, pedal opening contracted; foot basal, 
pointed. 

SusraMity DONACINA. 

Shell close, triangular, wedge-shaped, usually thick ; ligament 
short. 

Siphons short, separate, divergent. 

Donax, Linn., 1758. 

Etym.—Donaz, a sea-fish. (Pliny.) Wedge-shell. 
Syn.—Chione, Scop. Cuneus, Da Costa, 1778. Capisterium, 

Meuschen. 
Distr.—100 sp. United States, Norway, Baltic, Black Sea, 

all tropical seas. In sands near low-water mark (—8 fathoms), 
buried an inch or two beneath the surface. Fossil,45 sp. Cret.—; 
United States, Europe. D. denticulatus, Linn. (exii, 80, 81). 

Shell trigonal, wedge-like, closed; front produced, rounded ; 
posterior side short, straight; margins usually crenulated ; 
hinge-teeth 2:2; laterals 1—1 in each valve; ligament external, 
prominent; pallial sinus deep, horizontal. 

Animal with the mantle fringed; siphons short and thick, 
diverging, anal orifice denticulated, branchial with pinnate cirri ; 
foot very large, pointed, sharp-edged, projected quite in front ; 
gills ample, recumbent, outer shortest ; palpi small, pointed. 

LATONA, Schum., 1817. Shell oval, cuneiform, compressed 
behind, truncated in front; margin simple within. D. cuneatus, 
Linn. (exii, 82). 

HECUBA, Schum., 1817. Shell triangular, subcordiform ; ante- 
rior side sharply angulated, flattened, produced; two lateral 
teeth in each valve. D. scortum, Linn. (exii, 83, 85). 

SERRULA, Chemn. Shell oval-triangular, cuneiform, gibbous 
in front; margins denticulated within; hinge with oblong 
cartilage-fissure. D. trunculus, Linn. (ecxii, 86). 

CAPSELLA, Gray. Shell oval-oblong, transversely elongated, 
subrounded at the extremities ; covered with a greenish epider- 
mis; margins of valves smooth within. D. acutangulus, Desh. 

HETERODONAX, Morch. Shell rounded-triangular, smooth, 
rather solid ; two lateral teeth in each valve. D. ovalinus, Desh. 
(exii, 87). 

EGERELLA, Stoliczka, 1870. (Egeria, Lea, 1833, not Roissy or 
Leach.) Shell elongated, subtrigonal, anterior side much shorter 
than posterior; hinge with two cardinal teeth in each valve, one 
of which is bifid, lateral teeth none, sometimes they are indicated 
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by a thickening of the margins; ligament external, apparently 
on the shorter side, inner edge of shell occasionally crenated. 
Lea described several somewhat different species under this 
genus. Conrad referred the orbicular forms to Mysia and Sphe- 
rella, and they certainly belong to the Lucinide, reserving the 
name Egeria for such forms as Hg. sublrigona (exii, 90) and 
ovalis of Lea. These shells externally very much resemble the 
subgenus Meera of Tellina, but as the latter never have the inner 
margin crenated, it is probable that the present classification of 
the group is the more correct one. Conrad,in his Check List of 
Eocene North American Fossils (1866), refers seven species to 
the group. Deshayes and others describe similar tertiary forms. 

oNcOPHORA, Rzehak, 1882. Founded upon O. socialis, Rzeh., 
a tertiary fossil, supposed to have inhabited brackish water. 
(Verh. K. K. Geol. Reichs., No. 3, 41, 1882.) 

IpHiGEentA, Schumacher, 1817. 

Syn.—Capsa, Lam., 1818. Donacina, Fer. 
Distr.—5 sp. West Indies, Brazil, West Africa, Pacific, Cen. 

America. I. Brasiliensis, Lam. (cxii, 88). Inhabits estuaries. 
I. ventricosa, Desh., has eroded beaks. 

Shell transverse, subequilateral, gibbous, covered with a thin 
Olivaceous epidermis ; hinge-teeth 2°2, one bifid, the other minute; 
laterals remote, obsolete in the left valve; margins smooth. 

FiscHeriA, Bernardi, 1859. 

Etym.—Dedicated to Dr. Paul Fischer, one of the able editors 
of the Journal de Conchyliologie. 

Distr.—2 sp. F. Delesserti, Bern. (cxii, 89). Africa. 
Shell transverse, equivalve, subequilateral, close, rather thick, 

with epidermis; right valve with a median, longitudinally chan- 
neled cardinal tooth, with additional rudimentary cardinals ; 
left valve with a median pit (to receive the cardinal of the other 
valve), and two slightly oblique, lateral cardinals; right valve 
with extremely thin, compressed lateral teeth, none in the left 
valve; muscular impressions distinct, pallial sinus large and 
deep; ligament short, rather elevated. 

: GALATEA, Bruguiere, 1792. 

Syn.—Egeria, Roissy, 1805. Potamophila, Sowerby, 1822. 
Megadesma, Bowdich, 1823. Galateola, Fleming, 1828. 

Distr.—\6 sp. Nile, and rivers of West Africa. G. radiata, 
Lam. (exii, 91). G. reclusa, Born (exii, 92). 

Shell very thick, trigonal, wedge-shaped ; epidermis smooth, 
olive ; umbones eroded ; hinge thick, teeth 1-2, laterals indistinct ; 
ligament external, prominent; pallial sinus distinct. 

Animal with the mantle open in front; siphons moderate, with 
6-8 lines of cilia, orifices fringed ; foot large, compressed ; palpi 
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long, triangular ; gills unequal, united to the base of the siphons, 
the external pair divided into two nearly equal areas by a longi- 
tudinal furrow, indicating their line of attachment. 

Sowerby, d’Orbigny, 1850. 
Etym.—Dedicated to Sowerby, author of “ British Mineral 

Conchology,” ete. Syn.—Isodonta, Buvignier, 1851. 
Distr.—Fossil, 8 sp. Lower Lias—Portlandian; England, 

France, Germany. 8S. Deshayesi, Buy. (exii, 93). 
Shell equivalve, subequilateral; right valve with two oblique, 

diverging, cardinal teeth separated by a mesial trigonal socket, 
and two lamellar lateral teeth, separated from the hinge-border 
by longitudinal grooves; left valve with a conical tooth between 
two oblique pits; laterals two, longitudinal lamellar and pro- 
jecting, and united to the superior border; ligament external. 

Famity PETRICOLID. 

Shell gaping, free, but frequently perforating clay or soft 
rocks, and therefore often irregular in form; white under a very 
thin epidermis; hinge narrow, bidentate in each valve; sinus of 
the pallial impression profound. 

Animal with the mantle closed in front, much thickened and 
recurved over the edges of the shell; pedal opening small; foot 
small, pointed, lanceolate; siphons partially separate, orifices 
fringed, anal with a valve and simple cirri, branchial cirri pin- 
nate; palpi small, triangular. 

Perrricota, Lamarck, 1801. 

Etym.—Petra, stone ; colo, to inhabit. 
Syn.—Choristodon, Jonas (in part). 
Distr.—13 sp. United States, France, Red Sea, India, New 

Zealand, Pacific, West America (Sitka—Peru). Burrows in 
limestone and mud. Fossil, 20 sp. Cretaceous, Hocene—; 
United States, Europe. 

Shell oval or elongated, thin, tumid, anterior side short ; hinge 
with three teeth in each valve, the external often obsolete; pallial 
sinus deep. 

PETRICOLARIA, Stoliczka, 1870. For the transversely elongated 
forms, of which P. pholadiformis, Lam. (exii, 94), is the type. 
This species is very common, perforating clay or mud upon the 
sandy beaches of New Jersey. 

RvpELLARIA, Fl. de Bellevue, 1802. 

Syn.—Venerupis, Lam., 1818. 
Disir.—30 sp. Europe, Pacific, ete. Fossil; Jurassic—. AR. 

foliacea, Desh. (cvii, 96). 
Shell elongated, moderately tumid, surface rugosely striated 
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and ribbed, distinctly gaping posteriorly; hinge in the right 
valve with two cardinal teeth,and a third very small, but usually 
obsolete, anterior; the middle one is prominent, curved as in 
Petricola; the posterior is longitudinally lamellar, low and 
bifurcate ; in the left valve are three distant and very unequal 
cardinal teeth; the middle one is similarly projecting as the 
corresponding tooth in the other valve. Rup. lamellifera, 
Conrad, may be considered as a type of the group. 

Croristopon (Jonas, 1844), H. and Adams, 1857. 

Syn.—Naranio, Gray, 1853. 
Distr.—3 sp. Polynesia, Mazatlan. C. divaricatum, Chemn. 

(exii, 94). 
Shell oval-quadrangular, rugose or tuberculose, swollen, beaks 

anterior; two cardinal teeth in each valve, the superior one of 
the right valve compressed and elongated, that of the left valve 
oblique and bifid; no lateral teeth; ligament external, short, 
in a deep groove ; anterior muscular impression oblong ¢, poste- 
rior one large, rounded ; pallial sinus rounded, deep. 

Saxipomus, Conrad, 1837. 

Distr.—Californian Province. S. Nuttallii, Conrad (ecxii, 97). 
Shell transversely oval, inequilateral, solid, ventricose, with- 

out lunule, umbones tumid ; teeth three or four, unequal, narrow, 
the central bifid; ligament very thick, elongated ; muscular 
impressions oval or rounded, nearly equal; pallial sinus large, 
elongated, horizontal. 

Famity VENERID®. 

Shell regular, closed, suborbicular, or oblong; ligament 
external; hinge with usually three diverging teeth in each valve; 
muscular impressions oval, polished; pallial line sinuated. 

Animal free, locomotive, rarely byssiferous or burrowing; 
mantle with a rather large ‘anterior opening; siphons unequal, 
united more or less; foot linguiform, compressed, sometimes 
grooved ; palpi moderate, tri iangular, pointed ; branchia large, 
subquadrate, united posteriorly. 

The shells .of this tribe are remarkable for the elegance of their 
forms and colors; they are frequently ornamented with chevron- 
shaped lines. Their texture is very hard, all traces of structure 
being usually obliterated. The Veneridie appeared first in the 
Oolitic period, and have attained their greatest development at 
the present time; they are found in all seas, but most abund- 
antly in the tropics. 

SupraAMity VE NERIN. 

Shell oval or subtrigonal. Siphons free to their extremity ; 
foot lanceolate, without byssiferous groove. 
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Venus, Linn. 

Syn.—Antigona, Schum., 1817. 
Distr.—1716 sp. World-wide. Low-water—140 fathoms. JV. 

astartoides, Behring’s Sea. V. verrucosa, Britain, Mediterranean, 
Senegal, Cape, Red Sea, Australia? Fossil, 200 sp. Oolite—; 
Patagonia, United States, Europe, India. V. verrucosa, Linn. 
(exiii, 7,8). V. puerpera, Linn. (exiil, 9). 

Shell thick, ovate, smooth, sulcated, or cancellated ; margins 
minutely crenulated ; cardinal teeth 3—3; pallial sinus small, 
angular; ligament prominent; lunule distinct. 

Animal with mantle-margins fringed; siphons unequal, more 
or less separate; branchial orifice sometimes doubly fringed, 
the outer pinnate; anal orifice with a simple fringe and tubular 
valve; foot tongue-shaped ; palpi small, lanceolate. 

MERCENARIA, Schum., 1817. (Crassivenus, Perkins, 1869.) 
Shell thick, ventricose, cordiform ; margins crenulated within ; 
three compressed, diverging teeth in each valve, the posterior 
of the right valve and anterior of the left valve strong and 
slightly bifid, the others lamellar; pallial sinus subtriangular. 
An American group, containing some of the largest and heaviest 
species of the genus. V. tridacnoides, a fossil of the United 
States, has massive valves, ribbed like the clam-shell. The North 
American Indians used to make coinage (wampum) of fragments 
of Venus mercenaria (exiii, 10-12) by perforating and stringing 
them on leather thongs; this is the edible hard-shell clam largely 
consumed on and near the coast of the United States. 

CRYPTOGRAMMA, Moreh, 1853. (Anomalocardia, Schum., 1817. 
Triquetra, Blainv.,1818.) Shell ventricose, triangular, prolonged, 
flexuous and attenuated posteriorly ; hinge with three cardinal 
teeth in each valve, the anterior one of the right valve small; 
margins crenulated. V.macrodon, Lam. (cxili,13). V. squamosa, 
Linn. (exiv, 30). 

CHIONE, Megerle, 1811. (Murcia, Rémer, 1867. Omphalo- 
clathrum, Klein.) Shell oval, triangular or subcordiform; margins 
finely crenulated ; hinge narrow, solid, with three teeth in the 
right valve and two in the left, the anterior tooth longest; liga- 
ment narrow; pallial sinus shallow. Mantle-margins folded and 
dentate; siphons short, unequal, the branchial doubly cirrated, 
the anal ciliated. V. gnidia, Brod. (exiil, 14). 

crrcUMPHALUS, Klein, 1753. Surface of the valves lamellar. 
V. plicata, Gmel. (cxiii, 15,16). 

TiMOCcLEA, Leach, Brown, 1827. (Leucoma, Rodmer, 1867.) 
Surface decussately striate. V. grata, Say. 

CHAMELMA, Klein, 1753. Surface concentrically striate. V. 
aphrodinoides, Reeve (exili, 17). 

VENTRICOLA, Rémer, 1867. Surface concentrically lamellate, 
V. rugosa, Chemn. 

S/ 
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MARCIA, H, and A. Adams, 1854. Surface of the valves smooth. 
V. undulosa, Lam. (exiii, 18). 
KATELYSIA, Rémer, 1857.  V. scalarina, Lam. 
ANAITIS, Rémer, 1857. (Clausina, Brown.) Includes the 

moderately tumid cordate forms with strong concentric lamelle. 
V. plicata, Gmel. 
GOMPHINA, Morch, 1385p. Shell ovate, cordate, moderately 

inflated, smooth; hinge-teeth the same as in typical Chione. 
Romer describes four species, and considers V. undulosa, Lam., 
as the type, while H. and A. Adams quote V. donacina, Chemn. 
(exiii, 19}, as the only species, and place it as a subgenus of 
Cytherea (= Meretrix). 

votupPrA, Defrance, 1829. Shell minute, Isocardia-shaped 
concentrically ribbed, with a large lunule. V. rugosa, Defy. 
Eocene ; Hauteville. 

Psepuis, Carpenter, 1865. 

Distr.—3 sp. California. P. Lordi, Carp. 
Shell thin, rounded or quadrangular, somewhat inflated ; 

pallial sinus small; three elongated thin cardinal teeth in each 
valve. Oviparous, like Spherium. 

CytTHEerEA, Lam., 1805. 

Etym.— Cytherea, from Cythera, an Adgean island. 
Syn.—Meretrix, Lam., 1799.. Callistoderma, Poli, 1791. Cor- 

bicula, Benson. 
Distr.—Same as Venus. Recent 150 sp. Fossil, 80sp. Cre- 

taceous—. C. petechialis, Lam. (exiii, 20). 
Shell like Venus, oval-triangular, smooth ; margins simple ; 

hinge with three cardinal teeth and an anterior tooth beneath 
the lunule; pallial sinus moderate, angular. 

Animal with plain mantle-margins ; siphons united half-way. 
CALLISTA, Poli, 1791. Shell oval, transverse, inequilateral ; 

pallial sinus suboval, profound. Mantle-margins folded and 
cirrous above the siphons; siphons united, cirrated at their 
extremities. (C. erycina, Linn. (exiii, 21). 

TIVELA, Link, 1807. (Trigona, Muhlf.,1811.) Shell triangular, 
subequilateral, cuneiform; three to five cardinal teeth in one 
valve, four to six in the other; anterior lateral tooth narrow, 
elongated, compressed ; pallial impression with a short oblique 
or sometimes horizontal sinus. 28 sp. W. Indies, Mediterra- 
nean, Senegal, Cape, India, West America. Fossil. Miocene ; 
Bordeaux. C. radiata, Sowb. (exiii, 22). 

PACHYDESMA, Conr. (Trigonella, Conr., 1837.) C. crassatel- 
loides, Conr., attains a diameter of five inches, and is very 
ponderous. 

APHRODINA, Conrad, 1868. Shell rounded or suboval, striated 
or suleated ; hinge in the left valve with three diverging cardinal 
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teeth, the anterior as thick as the middle one, or thicker, and a 
stra ight, compressed, transversely rugose lateral tooth parallel 
with ‘the margin above it; ; pallial sinus deep, and similar to that 
in Caryatis, ‘Rimer. OC. Tippana, Conr. Cretaceous; U. 8S. 
Too closely allied to the next group. 

CARYATIS, Rimer, 1862. (Olim Pitar, Rom., 1857.) Shell 
cordate or subtrigonally ovate, usually of moderate thickness 
and somewhat inflated, white or yellowish brown colored, con- 
centrically finely striated, pallial sinus always distinct, trian- 
cular or obtuse. Venus tumens, Gmelin, is the type of this very 
well-marked form of Cytherea; its distinction from others is of 
great importance in fossil conchology, for to it mostly appear to 
belong the oldest representants of the genus; of recent species, 
Romer describes sixty, and adds two doubtful ones. C. Alcyone, 
Romer (exiv, 36, 37). 

DOSINIOPSIS, Conrad, 1864. Shell exteriorly like Dosinia. 
Cardinal teeth three in each valve; posterior tooth of right 
valve bifid; in the left valve, a thick rugose lateral tooth fitting 
into a cavity in the opposite valve ; under the umbo is a pit; 
eartilage-plate granulated; pallial sinus deep and angular. 3 
sp. Eocene; United States. (. lenticularis, Rogers (cxv, 38). 

DIONE, Gray, 1847. Shell moderately compressed, always 
concentrically densely sulcated, and with a more or less dis- 
tinct ridge running from the beaks in an easy curve to the 
infero- -posterior margin; this ridge is sometimes provided with 
spines; pallial sinus moderate, always distinct, usually lingui- 
form. The type is Venus dione, Linn. Rémer notices 13 sp. 
C. lupanaria, Desh. (exili, 23). 

AMIANTIS, Carp., 1865. Type, Cytherea callosa, Con. This 
group certainly does not deserve to bear a special name. It 
only differs by having the fulera thicker than most other species, 
and rugose. The general form and dentition of the hinge are 
extremely like Cyth. ( Callista) erycina, Linn. 
“MACROCALLISTA, Meek. Shell transversely elongate-oval, with 

surface smooth; pallial sinus and hinge nearly typical, excepting 
that the sublunular or anterior lateral tooth is generally more 
compressed, more oblique, and more remote from the cardinal, 
and the posterior lateral much more elongated, and nearly 
horizontal. Venus gigantea, Gmelin. 

ARTENTA, Conrad, 1870. Shell triangular, thick; surface with 
acute, concentric, prominent ribs; hinge with three cardinal 
teeth in the right valve, two of them diverging, distant, the 
anterior one under the apex robust, direct, curved ; left valve 
with three diverging distant teeth; lateral tooth very small, 
pyramidal; pallial sinus very small and angular. Cytherea 
staminea, Con. (exiv, 31). Tert.; U.S. This appears to be very 
close to some species of Dione. - 
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aoutpra, ©. B. Ad., 1847. (Lioconcha, Moérch, 1853. Thetis, 
Ads., 1845.) Shell subtrigonal, oval, smooth, shining, inflated. 
C. cerina, Ads. (exxiii, 66). 

ciRcE, Schum., 1817. Shell rounded or oval; beaks flattened ; 
surface concentrically sculptured; inner margin simple, or 
sometimes crenulated; middle cardinal teeth much stronger 
than the others; pallial impression truncated, but not sinuated 
posteriorly. C. divaricata, Chemn. (exiii, 25). 

crisTA, Rimer, 1857. Cordate or transversely ovate, solid, 
tumid, with radiating ribs or divaricating striz; pallial sinus 
very small; internal margin crenated ; ligament in a groove, but 
distinctly visible outside. C. pectinata, Linn. (exiii, 26, 27). 

Supramity ME ROKINA. 

Shell ovately elongated, moderately compressed ; hinge with 
three or four compressed cardinal teeth, and one long lunular in 
each valve; the posterior margin behind the beaks is peculiarly 
flexured and bent inside, forming a deep cavity, sometimes with 
corrugated sides and containing the ligament hidden or almost 
hidden; lunule linear; pallial sinus distinct. 

Merok, Schum., 1817. 

EHtym.—Meroé, an island of the Nile. 
Syn.—Cuneus (part), Megerle (not Da Costa,1811). Sunetta, 

Link, 1807. 
Distr.—l11 sp. Senegal, India, Japan, Australia. Fossil: 

there are a few cretaceous and tertiary species. M. picta, Schum. 
(exili, 28). 

Shell oval, compressed ; anterior side rather longest; hinge 
with three cardinal teeth, and a long, narrow anterior tooth; 

5) 

lunule lanceolate ; ligament in a deep escutcheon. 

GRATELOUPIA, Desmoulins, 1828. 

Distr.—Fossil, 4 sp. Hocene—Miocene; United States, 
France. G. donaciformis, Desm. (exy, 41). 

Shell subequilateral, rounded in front, attenuated behind ; 
hinge with one anterior tooth, three cardinal teeth, and several 
small posterior teeth; pallial sinus deep, oblique. 

CYTHERIOPSIS, Conrad, 1865. ‘“ Triangular; hinge composed 
of two compressed or linear teeth under the apex and two 
oblique anterior to them; in the left valve are four diverging 
teeth, the posterior one linear, and a lateral pyramidal com- 
pressed tooth anteriorly; cartilage-area rugose; pallial line with 
a shallow rounded sinus.” G. Hydana, Conr. = G. Moulinsii, 
Lea (cxv, 29). Eocene; Alabama. 
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SuBFAMILY DOSINIINA. 

Shell orbicular, mostly flattened and concentrically striate ; 
pallial sinus oblique, triangular. Siphons united; foot subquad- 
rangular, without byssiferous furrow. 

Dosinta, Scopoli, 1777. 
Syn.—Artemis, Poli, 1791. Orbiculus, Muhlf.,1811. Exoleta, 

Brown. Asa, Leach. 
Distr.—100 sp.  Boreal—Tropical seas; low-water—80 

fathoms. Fossil, 13 sp. Cret.—; United States, Europe, South 
India. D. discus, Reeve (exiv, 32). 

Shell orbicular, compressed, concentrically striated, pale, 
ligament sunk; lunule deep; hinge like Cytherea; margins 
even ; pallial sinus deep, angular, ascending. 

Animal with a large hatchet-shaped foot, projecting from the 
ventral margin of the shell; mantle-margins slightly plaited ; 
siphons united to their ends; orifices simple, palpi narrow. 

Gemma, Deshayes. 

Syn.—Tottenia, Perkins, 1869. 
Distr.—U. 8. G. gemma, Totten (exiii, 29). 
Shell rounded, subtriangular, subequilateral, smooth, margins 

crenulated within; hinge short and narrow; three teeth in the 
left valve, the middle one conical, arcuated; two divergent 
teeth and an intermediate pit in the right valve; pallial impres- 
sion marginal, with a narrow deep sinus. 

The species of this genus are very small, not exceeding 3°5 
mill. in diameter. 

CyYpRIMERIA, Conrad, 1864. 

Distr.—Cretaceous ; North America, Europe. C. discus, 
Matheron (cxv, 39, 40, 42). 

Shell lentiform; hinge of right valve broad, with a bifid 
oblique cardinal tooth and two oblique acute anterior teeth, 
with an intermediate pit for the reception of the tooth in the 
opposite valve. 

Cyrcniina, Deshayes. 

Distr.—l10 sp. Senegal, India, China, Japan, West America. 
Fossil, 1 sp. Miocene; Bordeaux. CC. CUhinensis, Chemn. 
(exiv, 33). 

Shell orbicular, somewhat convex, close; margins usually 
finely crenulated; beaks inclined anteriorly, no lunule; three 
small cardinal teeth, narrow, divergent and unequal; no lateral 
teeth ; two large muscular impressions, anterior oval, posterior 
semilunar; pallial impression short, the sinus deep and angular; 
ligament long and narrow. 
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CLEMENTIA, Gray, 1840. 

Distr.—6 sp. Australia, Philippines. C. papyracea, Gray 
(exv, 43). 

Thin, oval, white ; ligament semi-internal ; posterior teeth bifid, 
sinus deep and angular. 

Animal with long, united siphons, and a large crescentic foot, 
similar to Dosinia. 

THETIS, Sowerby, 1826. 

Syn.—Thetironia, Stolicz., 1870. 
Distr.—Cretaceous. T. major, Sowb. (exv, 44). T. hyalina, 

Sowb. (exiv, 34). 
Shell thin, oval-subtrigonal, close, smooth, or concentrically 

striate; three unequal, parallel, narrow cardinal teeth in each 
valve, the posterior longest, lamelliform in the right, longer and 
thicker in the left valve; beaks rather large, inclined forwards ; 
margins thin, simple; ligament narrow, inflated; muscular 
impressions submarginal; pallial impression slight, with a pro- 
found double sinuosity. 

ora, Conrad, 1870. 

Distr.—4. cretacea, Conr. (exxi, 4). Haddonfield, N. J. 
Shell roundly ovate; right valve with three diverging cardinal 

teeth, posterior one bifid ; cardinal -plate broad, deeply channeled 
anteriorly, with a compressed, lateral tooth in the middle of the 
channel; plate deeply channeled posteriorly. Left valve with 
three diverging cardinal teeth, the anterior one A-shaped, 
oblique ; one distant anterior lateral tooth with a channel above, 
parallel with the cardinal margin; nymph crenulated on the 
upper margin, a distant narrow channel on the posterior hinge- 
plate; pallial sinus deep, reaching to a point in a line with the 
posterior extremity of the posterior cardinal tooth; rounded 
and somewhat ascending. 

Conrad says that this genus is nearly related to Isodoma, but 
it appears to be very like Cyclina and Thetis. The type species 
in general external characters of the shell also closely resembles 
some Cyprimerie. 

Soatpra, Ryckholt, 1852. 

Distr.—2 sp. Carboniferous; Belgium. §. Lambotheana, 
Ryck. (exy. 45). 

Shell equivalve, roundly ovate, moderately tumid, with con- 
centric strie of growth; muscular scars two, anterior larger 
than posterior ; pallial line with an angular, somewhat ascending 
sinus, as in Dosinia; hinge-line of the left valve with a single, 
tubercular, cardinal tooth below the umbo. 
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SuspraMity TAPHSINA. 

Shell oblong, transverse ; cardinal teeth compressed; laterals, 
when present, simple. Siphons separate; foot lanceolate, bys- 
siferous. 

Tapes, Muhlfeldt. 

Etym.— Tapes, tapestry. 
Syn.—Omalia, Ryck., 1856. Parembola, Rimer. 
Distr.—i8 sp. Norway, Britain, Black Sea, Senegal, Brazil, 

India, China, New Zealand ; low-water—100 fathoms.—BEEcHY. 
Fossil, 6 sp. Cretaceous—; Britain, France, Belgium, Italy. 7. 
litterata, Linn. (cxiv, 35). 7. geographica, Chemn. (cxiv, 36). 

Shell oblong, umbones anterior, margins smooth; teeth three 
in each valve, more or less bifid ; pallial sinus deep, "rounded. 

Animal spinning a byssus ; foot thick, lanceolate, grooved : 
mantle plain or finely fringed; freely open in front; siphons 
moderate, separate half-way or throughout, orifices fringed, and 
cirri simple, branchial ramose ; palpi ‘long, tri angular. 

The animal is eaten on the southern European coasts; it buries 
in the sand at low-water, or hides in the crevices of rocks, and 
roots of sea-weed. 

AMYGDALA, Rimer. (Cuneus, Dacosta.) Radiately striate or 
decussate. 7. decussata, Linn. 

myrsus, H. and A. Ad., 1858. (Metis, Ad., 1857.) Concen- 
trically wrinkled. 7. corrugata, Desh. 

PARATAPES, Stolicz., 1870. (Textrix, Rémer, not Blachwall or 
Sundewal, 1833, — Arachnoidea.) Shell much elongated, com- 
pressed, outer surface smooth. 7” textrix, Chemn. 

HEMITAPES, Riimer. Shell inflated, solid, ventricose, especially 
at the umbones, which are incurved, more or less narrower pos- 
teriorly ; outer surface smooth. 7. pinguis, Chemn. 

PULLASTRA, Sowb. 1827. 

Distr.—Kastern seas. P. Malabarica, Chemn. (cxiv, 37). 
Shell transverse, oblong, oval and sometimes subtrigonal ; 

hinge composed of ‘three contiguous cardinal teeth, more or less 
divergent, sometimes bifid or simply channeled at the summit ; 
beaks. direct ed forward; margins simple; anterior muscular 
impression oval, posterior larger and rounded ; pallial impression 
rather distant from the margin, with an oval, ’ shallow sinus. 

Animal with membranous, transparent mantle, the margins 
plain; siphons partly separate, unequal, the extremities with 
small tentacles, branchial siphon largest and longest; foot 
elongated, compressed, triangular, sometimes  byssiferous ; 
branchis unequal, united behind the foot and around the anal 
siphon; mouth oval, small. 
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Liocyma, Dall, 1870. 

Distr.—2 sp. L. fluctuosa, Gould (exxiii, 87). 
Shell small, ovate, concentrically striated, compressed, nearly 

equivalve e and rather thin; there are in each valve thr ee cardinal 
teeth, the middle one cleft ; pallial sinus small. 

Baropa, Stoliczka, 1870. 

Distr.—B. fragilis, V’Orb. (exxi, 1-3). Cretaceous. 
Shell very much elongated. very inequilateral, with subparallel 

upper and lower margins laterally compressed, pallial sinus 
moderate, horizontal or nearly so, obtuse at the end ; hinge with 
three car dinal teeth in each valve, the posterior of w hich is very 
much elongated and sometimes ‘longitudinally furrowed; the 
two other teeth sometimes appear as one widely bifid tooth ; 
surface of valve smooth, only with concentrie¢ striw of growth. 

ICANOTIA, Stoliczka, 1869. Form similar to the last, inner 
edge of the shell anteriorly somewhat thickened, surface covered 
with radiating striz and ribs, strongest on the posterior upper 
slope. Psammobia impar, Zittel. 

Famity GLAUCOMYID2. 

Shell transverse, with a greenish epidermis. Siphons very 
long,compressed, nirited nearly to the extremity, which is fringed ;_ 
foot large, lineuiform, compressed, subcarinated. 

Guaucomya (Bronn), Gray. 

Etym.—Glaucos, sea-green ; mya, mussel. 
Syn.—Glauconome, Gray, 1829 (not Goldfuss, 1826). 
Distr.—16 sp. Hmbouchures of rivers ; China, Philippines, 

Borneo, India. Fossil, 2 sp. Tertiary ; "Europe. G. rugosa, 
Reeve (cxii, 3-5). 

Shell oblong, thin; epidermis dark, greenish; ligament exter- 
nal; hinge with three teeth in each valve, one of them bifid ; 
pallial sinus very deep and angular. 

Animal with a rather small, linguiform foot; pedal opening 
moderate; siphons very long, united, projecting far into the 
branchial cavity when retracted, their ends separate and diver- 
ging; palpi large, sickle-shaped ; gills long, rounded in front, the 
outer shortest. 

TANYSIPHON, Benson, 1855. Siphons united to the end; hinge 
with three teeth in the right and two in the left valve; pallial 
sinus very deep. Calcutta, buried in mud at extreme low-water. 
G. rivalis, Benson (exii, im 2 a 

Sunorper INTEGRIPALLIATA. 
Siphons short, not retractile; the pallial impressions simple, 

usually without siphonal sinus. 
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( Cyrenacea.) 

Famity CYRENIDA. 

Shell suborbicular, closed, ligament external; epidermis thick, 
horny ; umbones of aged shells eroded; hinge with two or three 
cardinals and lateral teeth; pallial line with a small inflection. 

Animal with mantle open in front, margins plain; siphons 
(1 or 2) more or less united, orifices usually plain; gills two on 
each side, large, unequal, united posteriorly ; palpi lanceolate ; 
foot large, tongue-shaped. 

Mr. Temple Prime, who has made a special study of this 
family, asserts that Oriental species of Cyrena and Corbicula 
differ from the American in not having a pallial sinus, but Dr. 
Stoliczka has observed it in Asiatic species, although not so 
well-developed as in those inhabiting America; it is present, but 
shallow, in fossil species of the Paris Basin. 

bs 

Cyrena, Lam., 1806. 

Etym.— Cyrene, a nymph. 
Syn.—Pseudocyrena, Bourg., 1856. Cyanocyclas, Fer., 1818. 

Cyrenocyelas, Agass., 1847. Polymesoda, Raf., 1820. Lepto- 
siphon and Cyrenocapsa, Fischer. Miodon, Ditypodon, Loxop- 
.tychodon and Donacopsis, Sandberger. 

Distr.—100 sp. South America, Southern United States, 
East Indies, Polynesia. Fossil. Cretaceous—; North America, 
Kurope. C. Cyprinoides, Quoy (exiv, 38). 

Shell rather thick, inflated or a little compressed, rounded or 
subtrigonal, subinequilateral, close, covered with a thick, greenish 
epidermis; three subequal, divergent, cardinal teeth in each 
valve; lateral teeth two, smooth or striated, the anterior rather 
thick, short, close, the posterior sublamellar, distant; beaks 
contiguous, eroded; ligament long and swollen; margins simple; 
muscular impressions small, oblong; pallial sinus inconspicuous. 

Animal with the mantle open in front and below, margins 
plain; siphons short, orifices fringed; gills unequal, square in 
front, plaited, inner lamina free at base; palpi lanceolate ; foot 
strong, tongue-shaped. 

Cyrena inhabits the brackish waters of warm countries; they 
are usually found near the coast, often buried in the mud of 
mangrove-swamps. CC. Carolinensis, Bosc, occurs plentifully in 
the rivers and swamps of So. Carolina, Georgia and Florida. 

EGETA, H. and A. Adams, 1857. (Anomala, Desh.) Shell 
ventricose, thin, anteriorly short, posteriorly longer,subrostrated. 
C. Floridana, Conr. (exv, 31). 

piopus, Gabb, 1868. (Cyprinella, Gabb, olim.) Shell equi- 
valve, subecordiform; hinge with three diverging (simple?) car- 
dinal teeth, and one anterior and one posterior lateral smooth 
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tooth in each valve; pallial sinus shallow. Perhaps scarcely 
subgenerically distinct from Cyrena. For a doubtfully creta- 
ceous species. D. tenuis (exv, 32). 

IsopoMA, Desh. Shell thin, fragile, resembling a Clementia, 
elongately ovate, moderately tumid; hinge of right valve with 
two bifid diverging cardinal teeth, and one distinct remote 
lateral tooth on either side; pallial sinus slight. Based on J. 
cyrenoides, Desh. (cxv, 33,34); Paris Basin. It recalls Clementia 
in general character, but the dentition of the hinge is distinctly 
that of Cyrenide. 

VE LoRITA, Gray, 1834. 

Disir.—3 sp. Philippines, India, Japan. V. Cyprinoides, 
Gray (cxiv, 39, 40). 

Shell with epidermis, cordiform, triangular, thick, solid ; three 
cardinal teeth, the anterior one of the right valve and posterior 
of the left rather small; lateral teeth large, very finely striated, 
the anterior very large, triangular, the posterior compressed, 
elongated. 

Batissa, Gray, 1847.53/ 

Distr.—30 sp. Polynesia, Australia, E. Indies. B. violacea, 
Lam. (cxiv, 41-48). 

Shell subcordiform, solid, covered with a horny, greenish 
epidermis ; three cardinal teeth in each valve, the right anterior 
and left posterior ones rather small; lateral teeth compressed, 
striated, the anterior very short, posterior elongated. 

CorsrcuLa, Muhlf., 1811. 

Distr.—120 sp. India, East Indies, Philippines, So. America. 
C. cor, Lam. (exiv, 44-46). Fossil. Laramie; N. America. 

Shell subcordiform, solid, close, concentrically striated or 
ridged, covered by a smooth, greenish epidermis; three cardinal 
teeth in each valve, the right anterior and left posterior rather 
small; lateral teeth elongated, compressed, striated; ligament 
prominent, thick; pallial impression with a slight or well-marked 
sinus. 

VELORITINA, Meek. Shell thick, gibbous, obliquely cordate- 
trigonal; beaks elevated, obliquely incurved, and tumid ; poste- 
rior umbonal slopes very prominently rounded ; posterior dorsal 
margins strongly incurved; cardinal teeth typical, excepting 
in being more oblique; lateral teeth with strize very minute or 
obsolete, the posterior one of the left valve often appearing as 
if merely formed by the beveled edge of the incurved dorsal 
margin; ligament small and depressed far below the elevated 
umbonal slopes; surface concentrically striated. Corbicula 
Durkeei, Meek. 

LEPTESTHES, Meek. Shell transversely elongate-subovate, com- 
pressed, typically extremely thin, very oblique ; beaks depressed, 

13 
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subanterior; hinge-plate rather wide; cardinal and lateral teeth 
typical, excepting that the cross-strize are very obscure or obso- 
lete and the posterior lateral rather short and very remote from 
the cardinal, with a wide, flattened space intervening; surface 
concentrically striated. Corbicula fracta, Meek. 

Spy #riuM, Scopoli, 1777. 

Syn.—Cyclas, Brug., 1792. Cornea, Muhlf., 1811. Corneo- 
cyclas, Fer., 1818. 

Distr.—id sp. Universal. Fossil. Laramie—; N. America. 
EKocene—; Europe. S&S. corneum, Linn. (exiv, 47). 

Shell thin, oval or suborbicular, inflated, covered by a greenish 
epidermis ; cardinal teeth very small or rudimentary, one more 
or less bifurcated, one in the right and two oblique ones in the 
left valve; lateral teeth compressed, lamelliform, the anterior 
shortest; ligament short; margins plain, muscular impressions 
scarcely apparent, submarginal; pallial impression simple. 

Animal oval, subglobular; mantle-margins plain; siphons 
unequal, not ciliated, short only united at the base, the branchial 
one largest and longest ; : mouth small, oval, transverse ; ; branchial 
large, unequal, united behind, the inner ones largest ; foot tongue- 
shaped, triangular, flattened, very extensible. 

The fry of Spherium are hatched in the internal branchie, 
they are few in number and very unequal in size; a full-grown 
C. cornea has about six in eaeh gill; the largest being one-sixth 
to one-fourth the length of the parent. The » young Spheria and 
Pisidia are very active, climbing about submerged plants and 
often suspending themselves by byssal threads; the striated 
gills and pulsating heart are easily seen through the shell. 

CYRENASTRUM, SPHEHRIASTRUM, Bourg.; CORNEOLA, CALYCULINA, 
Clessin, are names given to sections of the genus, possessing but 
slight differential characters. 

Pisip1uM, Pfeiffer, 1821. 

Syn. sage Leach ? Niscanine Link, 1807. Pisum, Mebl., 
+H. /65 3 

Distr. —60 sp. Universal. Fossil. Laramie; N. Am. EHocene—; 
Europe. P. compressum, Prime (exiv, 48; exv, 48). 

Shell suboval, trigonal, inequilateral, covered by a greenish 
epidermis ; cardinal teeth very small, elongated, one, sometimes 
bifurcated, in the right valve, two, diverging, in the left valve ; 
lateral teeth longitudinal, compressed, lamelliform, double in 
the right valve. 

Siphons short, simple, contractile, united to the end; foot 
linguiform, flattened, very extensible. 

This is closely related ‘to the preceding genus; but Pisidium 
has siphons united to the end, short; Sphierium, siphons elon- 
gated, separate. In Pisidium the cardinal teeth are elongated, 
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diverging ; in Spherium, tubercular or of columnar shape, placed 
obliquely toward each other. 

EUPERA, Bourg., and FLUMINEA, RIVULINA and FOSSARINA, 
Clessin, are names of sections of the genus; they have but little 
distinctive value. 

CYRENOIDES, Joannis, 1835. 

Syn.—Cyrenella, Desh., 1833. 
Distr.—4 sp. River Senegal. The marine species are Diplo- 

dontz. Fossil,l sp. Europe. C. Dupontii, Joannis (cxiv, 49). 
Shell orbicular, ventricose, thin, eroded at the beaks; epidermis 

dark olive; ligament external, prominent, elongated ; cardinal 
teeth 3:2, the central tooth of the right valve bifid; muscular 
impressions long, narrow; pallial line simple. 
‘Animal with mantle open in front and below, margin simple, 

siphons short, united ; palpi moderate, narrow; gills very un- 
equal, narrow, united behind ; foot cylindrical, elongated. 

? CyctoconcHa, Miller, 1874. 

Distr.—C. mediocardinalis, Miller. L. Silur.; U. 8. 
Shell nearly circular, equivalve, concentrically sculptured, with 

a hinge-tooth and posterior and anterior laterals. 
Its pertinence to this family is doubtful. 

( Cardiacea.) 

Famity CYPRINID. 

Shell regular, equivalve, oval or elongated; valves close, solid; 
epidermis thick and dark; ligament external, conspicuous ; 
cardinal teeth three in each valve, and a posterior lateral tooth ; 
pedal sears close to, or confluent with. the adductors; pallial line 
slightly sinuous; siphons very short, with ciliated orifices ; foot 
thick, linguiform. 

Cyprina, Lamarck, 1812. 

EKtym.—Kuprinos (from Kupris), related to Venus. 
Syn.—Arctica, Schum., 1817. 
Distr.— C, Islandica (cxiv, 50-52) ranges from Greenland and 

the United States to the Icy Sea, Norway and England ; in 5-80 
fathoms water. It occurs fossil in Sicily and Piedmont, but not 
alive in the Mediterranean, Fossil, 90 sp. (D’Orbigny.) Mus- 
chelkalk—; Europe, U. S. 

Shell oval, large and strong, with usually an oblique line or 
angle on the posterior side of each valve; epidermis thick and 
dark; ligament prominent, umbones oblique; no lunule ; cardinal 
teeth 2°2, laterals 0—1, 1—0; muscular impressions oval, pol- 
ished ; pallial sinus obsolete. 

Animal with the mantle open in front and below, margins 
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plain ; siphonal orifices close together, fringed, slightly projecting ; 
outer gills semilunar, inner truncated in front. 

The principal hinge-tooth in the right valve of Cyprina repre- 
sents the second and third in Venus and Cytherea; the second 
tooth of the left valve is consequently obsolete. 

CICATREA, Stoliczka, 1870. Shell with a sharp, high ridge; 
beaks distant and strongly incurved, with a short deeply bifurcate 
groove running posteriorly from each, in which is lodged the 
ligament ; posterior cardinal teeth rather narrow in both valves 
(while in Cyprina proper the one in the right valve is very thick 
and bifurcate); the two anterior cardinals in the left valve are 
very large, the same superimposed teeth in the right valve, how- 
ever, very small; the anterior muscular impression is anteriorly 
margined by asharpridge. The form of the shell strongly recalls 
Hemicardium. Cyz. cordialis, Stol. Cretaceous; India. 

CYPRINOPSIS, Conrad, 1869, is characterized as equivalve, two 
anterior cardinal teeth and one very oblique tooth in the right 
valve, pallial line entire. Artemis ellipltica, Smith. Does not 
appear to differ much from a typical Cyprina. 

VELEDA, Conrad, 1870. Ovately elongated, tumid, posteriorly 
ridged from the umbo, concentrically striated on the surface, 

equivalved ; left valve with a A—shaped cardinal tooth under the 
apex and three compressed teeth, posterior one elongated and 
parallel with the dorsal margin, cardinal plate channeled, deeply 
so anteriorly. V. lintea, Con. (exv, 35). In this group also, the 
distinction from typical Cyprina appears to be unimportant. 

Gonrosoma, Conrad, 1869. 
Distr.—G. inflata, Conr. Cret.; New Jersey. 
Shell subquadrangular, moderately tumid, angular along the 

region from the beak to the infero-posterior end; muscular 
impressions marginal, pallial line—? hinge in the right valve 
with two prominent cardinal teeth and a long anterior lateral, 
parallel with the hinge-margin. 

VENIELLA, Stoliczka, 1870. 
Syn.—Venilia, Morton, 1834, not Duponchel, 1829, nor Alder 

and Hancock. . 
Distr.—Jurassic—Tertiary ; U. 8., Europe. V. tumida, Nyst. 

(exv, 53). 
Shell ventricose, inflated, umbonal slope posteriorly angulate, 

with the beaks outwardly incurved, more or less distant, a long 
narrow ligamental furrow running from them posteriorly, hinge 
with three cardinal and one posterior lateral tooth in each valve; 
right valve with the supra-posterior cardinal tooth, generally 
bifid anteriorly with a hook-like downward bent prolongation, 
infero-anterior cardinal smaller, lamelliform, or more or less 
tubercular, separated from the other tooth by a more or less 
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horizontally extending flexuous groove into which the infero- 
anterior cardinal tooth of the left valve fits, the supero-posterior 
cardinal of this valve is moderately prolonged, single or indis- 
tinetly bifid. 

ANISOCARDIA, Munier-Chalmas,1863. Surface radiately marked, 
umbonal ridge not angular. Cretaceous, Eocene. Type, V. 
elegans, Munier-Chalmas (cxv, 54-56), Kimmeridge clay, Havre. 

VENILICARDIA, Stol., 1870. Shell, of large size, strong and 
thick, the supero-posterior cardinal teeth are usually more or 
less bifid, the one in the right valve with a very easy curve at 
the anterior end, the antero-inferior cardinal teeth of both valves 
are long, flexuous, and their posterior ends are in both cases 
strongly thickened and tubercular. Jurassic, Cretaceous, Ter- 
tiary. Type, V. arcotica, Stolicz. Cretaceous; India. V. cordi- 
formis, d’Orb. (exv, 57). 

Famity ISOCARDIID A. 

Shell cordiform or transversely oblong, ventricose, sometimes 
carinated ; beaks sometimes subspiral; two cardinal and two 
lateral teeth in each valve,the anterior lateral tooth occasionally 
obscure or rudimentary ; muscular impressions narrow; pallial 
line simple. 

IsocarprA, Lamarck, 1799. 

Etym,—Isos, like, cardia, the heart. Heart-cockle. 
Syn.—Glossus and Glossoderma, Poli, 1791.  Bucardium, 

Muhlfeldt. Tychocardia, Romer. 
Distr.—5 sp. Britain, Mediterranean, China, Japan. Fossil, 

90 sp. Trias—; United States, Europe, South India. J. cor, 
Linn. (exiv, 53-55). 

Shell cordate, ventricose; umbones distant, subspiral ; liga- 
ment external; hinge-teeth 2°2; laterals 1—1 in each valve, the 
anterior sometimes obsolete. 

Animal with the mantle open in front; foot triangular, 
pointed, compressed ; siphonal orifices close together, fringed ; 
palpi long and narrow; gills very large, nearly equal. 

The heart-cockle burrows in sand, by means of its foot, leaving 
only the siphonal openings exposed._BuLWER. 

The Isocardia-shaped fossils of the old rocks belong to the 
genera Cardiomorpha and Isoarea; many of those in the 
Oolites to Ceromya. Casts of true Isocardia have only two 
transverse dental folds between the beaks, and no longitudinal 
furrows. 

MiocaRDIA, H. and A. Adams,1856. Shell without epidermis; 
beaks strongly curved, spiral; posterior umbonal slope cari- 
nated; surface concentrically ridged. J. Moltkiana, Chemn. 
(exiv, 56). 

OARDIODONTA, Stol., 1867, Shell cordiform, inflated, with prom- 
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inent incurved beaks, hinge with two cardinal and one thin or 
lamellar posterior lateral tooth in each valve ; ligamental groove 
long, narrow, marginal; right valve with a strong, grooved pos- 
terior and one oblique simple anterior cardinal tooth, the latter 
running from the beak more or less parallel to the lunular 
margin; left valve with a single posterior and a thick anterior 
cardinal tooth strongly prominent above. JI. Balinensis, Laube 
(exv, 58-60). 

CALLOCARDIA, A. Ad., 1864. Shell cordate and inflated like 
in Isocardia, posteriorly scarcely flexuous, thin and without 
epidermis; hinge of the left valve with two unequal cardinal 
teeth, the anterior angularly bent on itself in the middle with a 
triangular pit on either side and with four prominent cusps at 
the margin ; the posterior oblique, curved, narrow, but elongated, 
and with two indistinct marginal cusps; no lateral teeth are 
present; pallial line simple and muscular impressions semilunar. 
There isas yet only one (left! valve of this remarkable species, 
C. guttata, known from the Chinese Seas. The absence of the 
posterior lateral tooth, as well as the peculiar cuspidation of the 
two hinge-teeth, distinguish it. 

tsocuLIA, M’Coy, 1844. Under the name of JI. ventricosa, 
M’Coy (exv, 61) figures a very tumid, cordate shell with a few 
concentric distant constrictions, indicating stages of growth. 
The shell appears perfect and closed. 

Cypricarpta, Lamarck, 1819. 

Syn.—Trapezium, Muhlfeldt, 1811. Libitina, Schum., 1817. 
Distr.—13 sp. Red Sea, India and Australia; in crevices of 

rock and coral. Fossil, 60 sp. Jurassic—; North America 
and Europe. C. rostrata, Lam. (cxvi, 68, 69). 

Shell oblong, with an oblique posterior ridge; umbones 
anterior, depressed; ligament external, in deep and narrow 
grooves; cardinal teeth 2-2, laterals 1—1 in each valve, some- 
times obscure; muscular impressions oval (of two elements) ; 
pallial line simple. 

Animal (of C. solenoides) with mantle-lobes united, cirrated 
behind ; pedal opening moderate ; foot small, compressed, with a 
large byssal pore near the heel; siphons short, conical, unequal, 
cirrated externally ; orifices fringed ; palpi small; gills unequal, 
the outer narrower and shorter, deeply lamellated, united pos- 
teriorly, the inner prolonged between the palpi. 

APRICARDIA, Gueranger, 1867. Shell elongated, inequilateral ; 
hinge with one strong, recurved tooth in each valve, the tooth 
being in the left valve almost directly under the beak and in the 
right a little posterior to it ; to each tooth corresponds an equally 
large cavity in the other valve. This peculiar form resembling 
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Cypricardia is distinguished by the simple form of its hinge; it 
is based upon a cretaceous species, Cpr. carinata. 

GLOSSOCARDIA, Stolicz., 1870. Shell elongately trapezoid, sub- 
ventricose, concentrically striated, beaks tumescent, obtuse, close 
together as in Cypricardia; ligamental furrow narrow and long 
as in Isocardia; hinge with two cardinal and one posterior lateral 
tooth in each valve ; the supero-posterior cardinal teeth generally 
are more or less distinctly bifid, at least the one in the right 
valve, which has anteriorly a thin, subobsolete prolongation 
bent downward; it is separated from the inferior cardinal and 
bluntly tubercular tooth by a deep sickle-shaped groove, into 
which fits the similarly shaped antero-inferior cardinal tooth of 
the left valve; this tooth is provided on the upper side with two 
grooves, their distance being equal to the width of the pit into 
which the antero-inferior tooth of the right valve fits. C. obesa, 
Reeve (cxiv, 57). Mauritius. 

MICRODON, Conrad, 1842. (Cypricardella, Hall. Eodon, Hall, 
1877.) Shell ovate, subelliptical, or subquadrate ; concentrically 
striated; hinge of right valve with two cardinal teeth; the 
anterior tooth beneath the beaks; posterior tooth turned 
obliquely backwards, leaving a triangular pit, which is probably 
occupied by a tooth in the other valve. Anterior cardinal margin 
with a long narrow groove, apparently for the reception of a 
slender projection of the other valve; posterior side beveled 
from above, edge thin; ligament external, in a deep cavity ; 
-muscular scars distinct, shallow; pallial line simple. Fossil. 
Carboniferous ; Indiana. JZ. subelliptica, Hall. 

? G@ONIOPHORA, Phillips, 1848. Silur., Devon.; Eur.,N. Am. C. 
cymbeformis, Sowb. U. Silur.; England. 

CoRALLIOPHAGA, Blainv., 1824. 

Syn.—Lithophagella, Gray, 1847. 
Distr.—5 sp. Mediterranean, in the burrows of the Litho- 

domus ; sometimes two or three dead shells are found one within 
the other, besides the original owner of the cell. South Sea, 
Fossil; Hocene—. C. coralliophaga, Gmel. (cxiv, 58, 59). 

Shell long, cylindrical, thin, slightly gaping behind; hinge- 
teeth 2-2, and a laminar posterior tooth; pallial line with a wide 
and shallow sinus. 

ANisoponTA, Deshayes, 1860. 

Distr.—2 sp. I. Bourbon. A. complanatum, Dh. (exv, 64). 
Eocene ; Paris Basin. 

Shell transversely elongated, compressed, inequilateral ; hinge 
thick ; alarge conical tooth and a triangular socket in each valve ; 
ligament external. Anterior adductor scar very small, and 
comprised between two prominent ribs (one parallel and the 
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other transverse to the anterior border); posterior scar subcir- 
cular, superficial ; pallial line faint, entire. 

CLOTHO, Faujas, 1808. Shell oval,subequilateral; two diverging 
cardinal teeth in each valve. A. Faujasii (exv, 65). Tertiary ; 
Europe. 

CYPRICARDINIA, Hall, 1859. 

Distr.—Silurian, Devonian; New York. (C. lamellosa, Hall 
(exxi, 32). 

Shell elongately trapezoidal, moderately compressed, beaks 
anterior or subanterior, slightly prominent, surface concentric- 
ally lamellated or striated, with a posterior more or less dis- 
tinct dorsal ridge; the ligament appears to have been thin; 
muscular impressions ovate, slightly impressed ; hinge unknown. 

This is a rather unsatisfactorily known palzeozoic genus; the 
shells have the aspect of Cypricardia, but appear to be thinner, 
and nothing is known of their hinge by which their proper clas- 
sification could be decided. 

Famity CARDIIDA. 

Shell regular, equivalve, free, cordate, ornamented with 
radiating ribs; posterior slope sculptured differently from the 
front and sides; cardinal teeth two, laterals 1-1 in each valve; 
ligament external, short and prominent; pallial line simple or 
slightly sinuated behind; muscular impressions subquadrate. 

Animal with mantle open in front; siphons usually very short, 
cirrated externally; gills two on each side, thick, united poste- 
riorly ; palpi narrow and pointed ; foot large, sickle-shaped. 

Carpium, L., 1758. 

Etym.—Kardia, the heart. Cockle. 
Distr.—100 sp. World-wide; from seashore to 140 fathoms. 

Gregarious on sands and sandy mud. Fossil, 330 sp. Upper 
Silurian—. 

Shell ventricose, close or gaping posteriorly ; umbones promi- 
nent, subcentral ; radiately ribbed; margins crenulated ; pallial 
line more or less sinuated. 

Animal with the mantle-margins plaited; siphons clothed 
with tentacular filaments, anal orifice with a tubular valve; 
branchial fringed; foot long, cylindrical, sickle-shaped, heeled. 

The cockle (C. edule) frequents sandy bays, near low-water ; 
a small variety lives in the brackish waters of the river Thames, 
as high as Gravesend, England; it ranges to the Baltic, and is 
found in the Black Sea and Caspian. OC. rusticum extends from 
the Icy Sea to the Mediterranean, Black Sea, Caspian and Aral. 
On the coast of Devon (England) the large prickly cockle (C. 
aculeatum) is eaten. 
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CARDIUM, restricted. (Tropidocardium, Rémer.) Shell ven- 
tricose, subeqilateral, more or less gaping behind; margin 
strongly dentate; valves covered with strong radiating ribs. 
C. costatum, Linn. (exvi, 70). 
BUCARDIUM, Gray. (Pectunculus, Adanson.) Shell globose, 

solid, strongly ribbed, the ribs produced on the gaping posterior 
margin into strong spine-like teeth. C. ringens, Chemn. (exvi, 
14). 

TRACHYCARDIUM, Morch. (Granocardium, Gabb.  Criocar- 
dium, Conrad, 1870.) Shell oblong, inflated, a little oblique, 
radiately ribbed ; the tops or sides of the ribs scaly spinose. C. 
muricatum, L. (exvi, 72-74). West Indies. Fossil. Cret.; 
California. Criocardium is ‘‘ Multiradiate, interstices spinose, 
ribs smooth; anterior lateral tooth long and prominent.” C. 
dumosum, Conr. Cret.; N. Jersey. The spines originate later- 
ally on the ribs (as is not unusual in the genus), and not 
between them. 

ACANTHOCARDIA, Gray, 1847. (Isocardia, Klein.) Shell sub- 
globose, radiately ribbed, the ribs bearing strong, sharp, curved 
spines. C.aculeatuwm, Linn. (exvi, 75). 

CERASTODERMA, Poli, 1791. Shell subcordiform, rounded 
behind; valves close, flatly ribbed; cardinal teeth strong. C. 
edule, Linn. , cxvi, 76). 

PAPYRIDEA, Swains., 1840. Shell oval, oblong or transverse, 
thin, inequilateral; radiately ribbed, the ribs forming strong 
marginal teeth posteriorly. C. hiulea, Reeve (exvi, 77). 

FULVIA, Gray, 1847. Shell transversely oblong, very inequi- 
lateral, posteriorly produced, radiately ribbed. Differs very little 
from the last group. C. bullata, Linn. (exvi, 78). 

LYMNOCARDIUM, Stol., 1870. (Pseudocardia [part], Conrad, 
1866. Vetocardia [part], Conrad, 1868.) Shell elongated, 
inequivalve, with the anterior side shorter, moderately inflated 
and rather thin, surface radiately ribbed ; cardinal teeth two, or 
one in each valve, small, and sometimes quite obsolete, lateral 
teeth remote, more or less lamelliform, pallial line either entire 
or (rarely) sinuated, posterior gape usually distinct. Type, 
Cardium Haueri, Hornes. The species are Tertiary; Eastern 
Europe, W. Asia. The type is one of the species which Conrad 
quotes under his genus Pseudocardia, the name of which the 
same author subsequently replaces by Vetocardia. When giving 
the characteristics of the latter, he evidently refers solely to 
d’Orbigny’s cretaceous Venericardix, but how it was possible to 
associate with these forms the first named ones and others 
described by Hérnes from the uppermost tertiary beds of the 
Vienna (or rather Hungarian) Basin, it is really difficult to 
understand, and this the more when, after the enumeration of 



194 CARDIIDA. 

the species, we find the following statement: ‘‘a genus which 
became extinct in the upper cretaceous period.” 

Apuropits, Lea, 1834. 

Syn.—Acardo, Swains. [pt.], 1840. Serripes, Beck, 1844. 
Distr.—A. Grenlandica, Chemn. (exvi, 79-81). Arctic seas. 
Shell subcordiform, compressed, subequilateral; surface 

smooth or slightly radiately striate ; beaks prominent; cardinal 
and lateral teeth obtuse, small, almost obsolete. 

L&vIcARDIUM, Swainson, 1840. 

Syn.—Liocardium, Morch, 1852. 
Distr.—21 sp. Universal. LZ. serratum, Linn. (exvi, 83). 
Shell oval, elongated, oblique, somewhat inequilateral ; surface 

smooth or lightly radiately striate. 
PROTOCARDIUM, Beyrich, 1845. Posterior half of shell radiately 

striate, anteriorly half distantly concentrically striate. L. lyra- 
tum, Sowb. (cxvi, 82). There are several recent forms. JL. 
HMillanum, Sowb., is a cretaceous example. 

NEMOCARDIUM, Meek, 1876. Shell closely resembling the typical 
forms of Protocardia, but thinner, with two-thirds to three- 
fourths of surface in front of the stronger posterior, usually 
echinate, radiating costs, occupied by fine, crowded, radiating 
striae, and the free margins crenate within a around ; cardinal 
and lateral teeth generally rather slender; pallial line faintly 
sinuous, irregularly serrated, or nearly simple behind. L. semias- 
perum, Desh. 

PACHYCARDIUM, Conr., 1870. Shell very massive, much higher 
than long; valves very gibbous; hinge remarkably strong ; 
surface sculpturing rather obscure, the posterior radiating cost 
being nearly obsolete. L. Spillmani, Conr. 

LEPTOCARDIA, Meek, 1876. Shell small, very thin, as high or 
higher than long ; hinge weak; surface nearly smooth, the pos- 
terior radiating costz being obsolete, or often only indicated by 
crenulations along the posterior third of the free margins 
within; pallial line with two shallowsinuses. JL. subquadratum, 
Evans and Shumard. 

Apacna, Hichwald, 1838. 

Syn.—Acardo, Swains. [pt.], not Brug. Hypanis, Pander. 
Distr.—8 sp. Aral, Caspian, Azof, Black Sea, and the em- 

bouchures of the Wolga, Dniester, Dnieper, and Don; burrowing 
inmud. A. edentulum, Pallas (exvi, 84). 

Shell compressed, gaping behind, thin, nearly edentulous ; 
pallial line sinuated. 

Animal with the foot compressed; siphons elongated, united 
nearly to the end, plain. The siphonal inflection varies in amount. 
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The transitions between the type and the following subgenera 
are so gradual that the latter must be regarded as of little value. 

mMonopacna, Hichw., 1838. Hinge with a single tooth. A. 
Caspicum, Hichw. (exvi, 85). 
DIDACNA, Hichw., 1838. Hinge with two teeth. A. Donaci- 

formis, Schriter (exvi, 85). 
PROSODACNA, Tournouer, 1882. A. macrodon, Desh. Tertiary ; 

Crimea. 
Hemicarpium, Cuvier, 1817. 

Distr.—28 sp. Tropical. H. cardissa, Linn. (cxvi, 87). 
Hi, hemicardium, Linn. (exvi, 88). 

Shell cordiform, the posterior slope strongly depressed and 
bordered by a carina; lunule simple; cardinal teeth distinct, 
more or less twisted ; surface radiately ribbed. 

FRAGUM, Bolten, 1798. Anterior side short and truncated ; 
ribs tuberculated. H. unedo, Linn. (cxvi, 89). 

cTENOCARDIA, H. and A. Adams, 1855. Like Fragum, but ribs 
spinose. H. hystrix, Brod. (exvi, 90, 91). 

LUNULICARDIA, Gray, 1847. Lunule depressed, surrounded by 
a deep broad channel; ribs nearly smooth and flattened on the 
posterior slope. H. retusa, Linn. (cxvi, 92). 

ConocarpiuM, Bronn. 

Syn.—Lychas, Stein. Pleurorhynchus, Ph. Lunulocardium) 
Munster. Arcites, Martin. 

Distr.—Fossil, 30 sp. U. Silurian — Carb.; North America, 
Europe. C. aliforme, Sowb. (exvi, 93). C. Hibernicum, Sowb. 
(exvii, 100). 

Shell equivalve-rigonal, conical and gaping in front, truncated 
behind, with a long siphonal tube near the umbones; anterior 
slope radiately, posterior obliquely striated; margins strongly 
crenulated within; hinge with anterior and posterior laminar 
teeth ; ligament external. 

The truncated end has usually been considered anterior, a 
conclusion which seems incompatible with the vertical position 
and burrowing habits of most free and equivalve shells; if com- 
pared with Adacna the large gape will be for the foot, and the 
long tube siphonal. C. Hibernicum has an expanded keel, like 
Hemicardiuminversum. The shell-structure is prismatic-cellular, 
as first pointed out by Sowerby; but the cells are cubical, and 
much larger than in any of the Aviculade. In Cardium, the 
outer layer is only corrugated or obscurely prismatic-cellular. 

LITHOCARDIUM, Desh. Shell triangular, keeled; anterior side 
very short; hinge-teeth 1:2, directed backwards; posterior lat- 
erals 2:1; anterior muscular pit minute, posterior impression 
large, remote from the hinge. ZL. cymbulare, Lam., exhibits 
slight indications of a byssal sinus in the front margins of the 
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valves. Fossil. Eocene; France. JL. aviculare, Lam. (exvii, 1). 
These shells present considerable resemblance to Tridacna. 

GOLDFUSSIA, Castelnau, 1843, is based upon Cardium nautiloides, 
each valve of which is said to resemble a laterally compressed 
nautilus, keeled on either side. Silurian; South America. 

? DextopraA, Winchell, 1863. 

Distr.—Devon., Carb.; U. 8. D. ovata, Hall. 
Shell thin, inequivalve, inequilateral; beaks separated by an 

undefined area; right valve very ventricose, with a very promi- 
nent umbo, and a produced, incurved beak strongly inclined 
forward; left valve much less inflated, with a less prominent 
beak, scarcely elevated above the dorsal margin; hinge-line 
more or less extended, straight or slightly bent, edentulous ? 
furnished with a thickened cartilage-plate bearing a lineal pos- 
terior groove; pallial line and muscular markings unknown. 

Carpropsis, Meek and Worthen, 1861. 

Distr.—Several paleeozoic species; U.S. C. radiata, M.and W. 
(exvi; 95). 

Sheil equivalve, somewhat inequilateral, very slightly oblique, 
ovate or cordiform, entirely closed; beaks rather elevated, 
distinctly incurved, and directed towards the anterior side ; 
surface marked by radiating strie or cost ; cardinal margin 
short, and rounding into the posterior border; hinge provided 
with one or two distinct anterior teeth in each valve, near the 
beaks (ligament and muscular impressions unknown). 

ByssocarpruM, Munier-Chalmas, 1882. 

Distr.—2 sp. Eocene and Miocene; France. £B. emargin- 
atum, Desh. 

Shell allied to Lithocardium, but characterized by an anterior 
opening fora large byssus, having margins toothed like those of 
a Tridacna; anterior muscular impression very feeble, placed 
below the posterior cardinal tooth. 

Famity VERTICORDIID 2. 

Shell equivalve, or nearly so, of small size, inflated, with the 
beaks incurved, closed all round, more or less solid, pearly 
inside; hinge with few cardinal teeth, more or less obsolete, 
ligament subinternal or internal; two muscular impressions, 
pallial line simple. 

The animal of V. Japonica has the mantle-margins united, 
with a small anterior opening for the protrusion of the foot, 
which is small, triangular, compressed, and a posterior roundish, 
fringed opening in which are inclosed two separated but very 
short siphons; labial palps small. 
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The curious history of the genera of this family, and of the 
many conflicting views of their extent and relationships, is ably 
given by Prof. Angelo Heilprin in Proc. Acad. Nat. Sciences, 
Philad., 423, 1881. 

VERTICORDIA, Searles Wood, 1844. 

KHtym—Verticordia, a name of Venus. 
Syn. —Trigonulina, d’Orb. 
Distr.—3 sp. China Sea, Mediterranean ? Fossil, 2 sp. Mio- 

cene—; Britain, Sicily, North Carolina. V. cardiiformis, Wood 
(cxxv, 26). 

Shell suborbicular, with radiating ribs; beaks subspiral ; mar- 
gins denticulated ; interior brilliantly pearly; hinge with one 
prominent cardinal tooth in each valve; adductor scars two, 
faint; pallial line simple; ligament internal, oblique; epidermis 
dark brown. 

PrccutoLta, Meneghini, 1851. 

Distr.—3 sp. N. Europe. VP. argentea, Meneg. Miocene; 
Kurope. 

Shell suborbicular, equivalve, strongly ventricose, with the 
beaks incurved and distant from each other, surface radiately 
sulcated and ribbed ; hinge in the right valve with a strong car- 
dinal tooth below the umbo, a corresponding indentation in the 
left valve; ligament apparently linear, situated along the upper 
posterior margin. 

ALLopaaus, Stoliczka, 1870. 

Syn.—Hippagus, Deshayes, non Lea, 
Distr.— Hippagus Leanus, Deshayes (exxvii,60 . Paris Basin. 
Shell ovate, thin, very inequilateral, moderately tumid, with 

small approximate beaks; surface smooth with simple striz of 
increase ; right valve with one tooth in front of the umbo, left 
with a similar tooth below the umbo; ligament subinternal, pos- 
terior. 

The type of this group is Hippagus Leanus, Deshayes. The 
species differs by the hinge and the structure of its shell from 
Hippagus, Lea’s original figure of H. isocardoides being appar- 
ently quite correct—the latter group belonging to all appearances 
close to Mysia in the Ungulinide. Deshayes’ species is exter- 
nally very like a Mytilimeria, but this again accords in the char- 
acter of its hinge with true Hippagus. 

( Chamacea.) 

Faminy CHAMID A. 

Shell inequivalve, thick, attached ; beaks subspiral; ligament 
external ; hinge-teeth two in one valve, one in the other; adductor 
impressions large, reticulated ; pallial line simple. 
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Animal with the mantle closed; pedal and siphonal orifices 
small, subequal; foot very small; gills two on each side, very 
unequal, united posteriorly. 

CuaMaA (Pliny), Linn. 
Distr.—50 sp. Tropical seas, especially amongst coral reefs ; 

fifty fathoms. West Indies, Canaries, Mediterranean, India, 
China. Fossil, 40 sp. Cret.—; United States, Europe. C. 
lazarus, Linn. (exvi, 98). 

Shell attached usually by the left umbo ; valves foliaceous, the 
upper smallest ; hinge-tooth of free valve thick, curved, received 
between two teeth, in the other; adductor impressions large, 
oblong, the anterior encroaching on the hinge-tooth. 

Animal (exvii, 3,4) with the mantle-margins united by a cur- 
tain, with two rows of tentacular filaments; siphonal orifices 
wide apart, branchial slightly prominent, fringed, anal with a 
simple valve; foot bent, or heeled; liver occupying the umbo 
of the attached valve only; ovary extending into both mantle- 
lobes, as far as the pallial line; lips simple, palpi small and 
curled; gills deeply plaited, the outer pair much shorter and 
very narrow, furnished with a free dorsal border, and united 
behind to each other, and to the mantle; adductors each com- 
posed of two elements. 

The shell of Chama consists of three layers; the external, 
colored layer is laminated by oblique lines of growth, with corru- 
gations at right-angles to the laminz; the foliaceous spines 
contain reticulated tubuli; the middle layer is opaque white, and 
consists of ill-defined vertical prisms or corrugated structure ; 
the inner layer, which is translucent and membranous, is pene- 
trated by scattered vertical tubuli; the minute processes that 
occupy the tubuli give to the mantle (and to the casts of the 
shell) a granular appearance. 

Some Chamas are attached indifferently by either valve ; when 
fixed by the right valve the dentition is reversed, the left valve 
having the single tooth. 

ARCINELLA, Schumacher, 1817. Shell nearly regular and equi- 
valve, ribbed and spiny, with a distinct lunule, attached by the 
right valve. C. arcinella, Linn. (cxvi, 99). The subgenus is 
scarcely warranted by its distinctive characters. Like most 
attached shells, the Chame are very irregular in form and sculp- 
ture; the same species may be simply ribbed, or foliated, or 
spinose, according to cireumstances. The consequence of this 
variability has been an undue multiplication of species. 

Monopieura, Matheron, 1842. 

Distr.—Fossil, 10 sp. Neocomian—Chalk; France, Texas. 
M. Urgonensis, Matheron (exvii, 2). 
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Shell attached by the dextral umbo; valves alike in struc- 
ture and sculpturing; fixed valve straight, inversely conical, 
with a long, straight lizamental groove, and obscure hinge-area ; 
opercular valve flat or convex, with an oblique, submarginal 
umbo. 

They are commonly found in groups, adhering laterally, or 
rising one above the other; the casts of such as are known are 
quite simple and Chama-like. 

VALLETIA, Munier-Chalmas, 1872. V. Tombecki, M.-Ch. Neo- 
comian ; Savoy. 

Diceras, Lamarck, 1804. 

Syn.—Heterodiceras, Munier-Chalmas. Pseudodiceras, Gem- 
mellaro. 

Distr.—5 sp. Middle Oolite ; Germany, Switzerland, France, 
Algeria. D. arietinum, Lam. (exvii, 5-7). 

Shell subequivalve, attached by either umbo; beaks very 
prominent, spiral, furrowed externally by ligamental 2rooves ; 
hinge very thick, teeth 2°1, prominent; muscular impressions 
bounded by long spiral ridges, sometimes obsolete. 

Diceras ‘differs from Chama in the great prominence of both 
its umbones, in having constantly two hinge-teeth in the right 
valve and one in the left, and in the prominent ridges bordering 
the muscular impressions. Similar ridges exist in Cucullea, 
Megalodon, Cardilia, and Hippurites ; they produce deep spiral 
furrows on the casts, which are of common occurrence in the 

Coral-oolite of the Alps. One or both the anterior furrows are 
frequently obsolete. The dental pits are much deeper than the 
teeth which they receive, and are subspiral, giving rise to bifid 
projections on the casts; the single tooth in the left valve con- 
sists of two elements, and the cavity fosset) which receives it is 
divided at the bottom. 

Munier-Chalmas divides Diceras thus: 
DICERAS, Lam., 1805. Posterior muscular impression on a plate, 

more or less elevated, the anterior upon plate-like ridges. D. 
arietinum, Lam. 

HETERODICERAS, Munier-Chalmas, 1869. Posterior impression 
in each valve upon horizontal or concave surfaces, connected to 
the cardinal plate, anterior impression upon similar surfaces, 
more or less horizontal. D. Lucii, Defrance. 

PLESIODICERAS, Munier-Chalmas, 1882. Postero-cardinal tooth 
more or less prolonged anteriorly, and reversed behind ; posterior 
muscle advancing a little between the cardinal margin and the 
base of the postero-cardinal tooth. D. Valfinense, Boehm. 

BAYLEIA, Munier-Chalmas, 1872. One valve resembling Diceras 
by its raised plate for the muscular impression, the other 
approaching caprinoid groups by its beak and by the two cavities 
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for the insertion of the anterior muscle. D. Powechi, Munier- 
Chalmas. Cret.; France. 

REQUIENIA, Matheron, 1842. 

Dedicated to M. Requien, author of a Catalogue of Corsican 
Mollusca. 

Distr.—Fossil, Tsp. Neocomian—L. Chalk; Britain, France, 
Spain; Algeria, Texas. R. Lonsdalii, Sowb. (exvii, 8, 9, 12). 
R. ammonia, (exvii, 10, 11). 

Shell thick, very inequivalve, attached by the left umbo; liga- 
ment external; teeth 2°1; left valve spiral, its cavity deep, not 
concamerated ; free valve smaller, subspiral ; posterior adductor 
bordered by a prominent subspiral ridge in each valve. 

The shell-structure of Requienia is like Chama. The relative 
size of the valves is subject to much variation; in R. Favri 
(Sharpe) they are nearly equal. The hinge-teeth are like those 
of Diceras; the cavity for the posterior tooth of the right valve 
is very deep and subspiral. The internal muscular ridges. are 
produced by duplicatures of the shell-wall, and are indicated 
outside by grooves. In &. subequalis and Toucasiana there is 
a second parallel ridge, as in Hippurites and Caprotina. 

The following uncharacterized groups are probably not very 
distinct from Requienia. 

roucastA, Munier-Chalmas, 1873. 7. carinata, Matheron. 
Urgonian. 

MATHERONTA, Munier-Chalmas, 1873. JM. Virginie, Se. Ur- 
gonian. 

ETHRA, Matheron. £. Munieri, Math. Urgonian. 

Caprina, C. d’Orbigny, 1823. 
Etym.—Caprina, pertaining to a goat. 
Syn.—Spherucaprina, Gemm.  Plagioptychus, Matheron, 

1842. Gemmellaria, Munier-Chalmas. 
Distr.—Fossil, 10 sp. Upper Greensand and Lower Chalk ; 

Bohemia, France, Texas. 
Shell with dissimilar valves, with subspiral beaks; fixed 

valve conical, marked only by lines of growth and a ligamental 
groove ; hinge-margin with several deep cartilage-pits ; and one 
large and prominent tooth on the posterior side; free valve 
oblique or spiral, thick, perforated by one or more rows of 
flattened canals, radiating from the umbo and opening around 
the inner margin; anterior tooth supported by a plate which 
divides the umbonal cavity lengthwise, posterior tooth obscure ; 
hinge-margin much thickened, grooved for the cartilage. 

In C. adversa (exvii, 13; exviii, 19) the free valve is sinis- 
trally spiral; its cavity is partitioned off by numerous septa, 
and divided longitudinally by the dental plate. When young it 
is attached by the apex of the straight valve, but afterwards 



CHAMIDA. 201 

becomes detached, as the large specimens are found imbedded 
with the spire downwards.—SAEMANN. 

Lycopus, Schafhaeutl, 1863. Shell inequivalve, oblong, mod- 
erately tumid, with large incurved and rather approaching 
beaks; of solid structure and concentrically costate. In the 
place of the hinge there seems to be in the left valve a large 
hinge-plate, the anterior portion of which is partially elevated 
and prolonged into a transverse tooth, and the posterior 
depressed, probably for the reception of the tooth of the other 
valve. From the posterior part a rib runs internally up to the 
umbones, and there is also a posterior elongated tooth present 
almost parallel to the margin of the shell. One species, L. cor, 
is figured and described from an Alpine limestone bed, probably 
lower secondary. 

Caprotina, d’Orbigny, 1842. 

Distr.—Fossil, 10 sp. Upper Greensand; France. C. striata, 
d’Orb. (exvii, 14,15). C. quadripartita (exviii, 21). 

Shell composed of two distinct layers; valves alike in struc- 
ture, dissimilar in sculpturing; ligamental groove slight ; 
cartilage internal; right valve fixed, striated or ribbed, with one 
narrow tooth between two deep pits, several pits on each side of 
the ligamental inflection, posterior adductor supported by a 
plate; free valve flat or convex, with a marginal umbo; teeth 
two, very prominent, supported by ridges (apophyses) of the 
adductor muscles, the anterior tooth connected with a third 
plate which divides the umbonal cavity. 

The smaller Caprotinze occur in groups, attached to oyster- 
shells; their muscular ridges are much less developed than in 
the large species. C. costata is like a little Radiolite. 

CAPRINELLA, d’Orbigny, 1847. 

Syn.—Caprinula (Boissit), d’Orbigny, 1847. Ichthyosarco- 
lithes, Desm. ?Chaperia, Mun.-Chal., 1873. j 

Distr.—Fossil, 6 sp. Cretaceous; France, Portugal, Sicily. 
C. Aiguilloni (exviii, 18). 

Shell fixed by the apex of the right valve, or free; composed 
of a thick layer of open tubes, with a thin compact superficial 
lamina; cartilage internal, contained in several deep pits; 
umbones more or less camerated; right valve conical or elon- 
gated, with a ligamental furrow on its convex side, and furnished 
with one strong hinge-tooth supported by an oblique plate; left 
valve oblique or spiral, with two hinge-teeth, the anterior 
supported by a plate which divides the umbonal cavity length- 
wise. 

In C. triangularis, Desm. (exviii, 22, 23), the umbonal cavity 
of the spiral valve is partitioned off at regular intervals; the 

_ length of the water-chambers is sometimes 3} inches, and of 
14 
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the body-chamber from 2 to 7 diameters; specimens measuring 
a yard across may be seen on the cavernous shores of the islets 
near Rochelle.—Prartt. 

CuAMostTREA, Roissy, 1805. 

Syn.—Cleidotherus, Stutch., 1829. 
Distr.—1 sp. New South Wales. (C. albida, Lam. (exvii, 16, 

17); , 
Shell inequivalve, Chama-shaped, solid, attached by the 

anterior side of the deep and strongly-keeled dextral valve ; 
umbones anterior, subspiral; left valve flat, with a conical 
tooth in front of the cartilage ; cartilage internal, with an oblong, 
curved ossicle; muscular impressions large and rugose, the 
anterior very long and narrow; pallial line simple. 

Animal with mantle-lobes united by their extreme edge 
between the pedal orifice and siphons; pedal opening small, 
with a minute ventral orifice behind it; siphons a little apart, 
very short, denticulated; body oval, terminating in a small, 
compressed foot; lips bilobed, palpi disunited, rather long and 
obtusely pointed; gills one on each side, large, oval, deeply 
plaited, prolonged in front between the palpi, united posteriorly ; 
each gill traversed by an oblique furrow, the dorsal portion con- 
sisting of a single lamina with a free margin. 

Famity HIPPURITIDA. 

(Order Rudistes, Lamarck.) 

Shell inequivalye, unsymmetrical, thick, attached by the 
right umbo; umbones frequently camerated; structure and 
sculpturing of valves dissimilar; hinge-teeth 1:2; adductor 
impressions two, large, those of the left valve on prominent 
apophyses. 

The shells of this extinct family are characteristic of creta- 
ceous strata, and abound in many parts of the Peninsula, the 
Alps, and Eastern Europe, where the equivalent of the Lower 
Chalk has received the name of “ Hippurite limestone.” They 
occur also in Turkey and in Egypt, and Dr. F. Rimer has 
round them in Texas and Guadaloupe. The structure of these 
shells has been fully described in the Quarterly Journal of the 
Geological Society of London. In all the genera the shell con- 
sists of three layers, but the outermost, which is thin and com- 
pact, is often destroyed by the weathering of the specimens. 
The principal layer in the lower valve of Hippurites is not 
really very different from the upper valve in structure; the 
lamin are corrugated, leaving irregular pores, or tubes, parallel 
with the long axis of the shell, and often visible on the rim. 
The umbo of the upper valve of Radiolites is marginal in the 
young shell. 
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They are the most problematic of all fossils; there are no 
recent shells which can be supposed to belong to the same 
family; and the condition in which they usually occur has 
involved them in greater obscurity. The characters which 
determine their position amongst the ordinary bivalves are the 
following :— 

1. The shell is composed of three distinct layers. 
2. They are essentially unsymmetrical, and right-and-left 

valved. 
3. The sculpturing of the valves is dissimilar. 
4, There is evidence of a large internal ligament. 
5. The hinge-teeth are developed from the free valve. 
6. The muscular impressions are two only. 
The outer layer of shell in Radiclites consists of prismatic 

cellular structure ; the prisms are perpendicular to the shell- 
lamine, and often minutely subdivided. The cells appear to 
have been empty, like those of Ostrea. The inner layer, which 
forms the hinge and lines the umbones, is subnacreous, and 
very rarely preserved. It is usually replaced by calcareous spar, 
sometimes by mud or chalk, and very often it is only indicated 
by a vacuity between the outer shell and the internal mould. 
The inner shell-layer is seldom compact, its lamelle are 
extremely thin, and separated by intervals like the water- 
chambers of Spondylus; similar spaces occur in the deposit, 
filling the umbonal cavity of the long-beaked oysters. 

The chief peculiarity of the Hippuritide is the dissimilarity in 
the structure of the valves, but even this is deprived of much 
significance by its inconstancy. The free valve of Hippurites 
is perforated by radiating canals which open round its inner 
margin, and communicate with the upper surface by numerous 
pores, as if to supply the interior with filtered water; possibly 
they were closed by the epidermis. In the closely allied genus 
Radiolites there is no trace of such canals. 

The teeth of the left, or upper, valve are so prominent and 
straight, that its movement must have been nearly vertical, 
for which purpose the internal ligament appears to have been 
exactly suited by its position and magnitude; but it is prob- 
able that, like other bivalves, they opened to a very small extent. 

Hiprurites, Lamarck, 1801. 

Etym.—Adopted from old writers, “fossil Hippuris,” or 
Horse-tail. Syn.—Batolites, Raphanistes, Montf. 

Distr.—Fossil, 30 sp. Chalk; Bohemia, Tyrol, France, 
Spain, Turkey, Syria, Algeria, Egypt. H. towcasianus (exviii, 
27,28). H. sulcatus, Defrance (exviii, 29, 30). 

Shell very inequivalve, inversely conical, or elongated and 
cylindrical; fixed valve striated or smooth, with three parallel 
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furrows on the cardinal side, indicating duplicatures of the outer 
shell-layer; internal margin slightly plaited; umbonal cavity 
moderately deep, ligamental inflection with a small cartilage-pit 
on each side; dental sockets subcentral, divided by an obsolete 
tooth; anterior muscular impression elongated, double, posterior 
small, very deep, bounded by the second duplicature; third 
duplicature projecting into the umbonal cavity; free valve 
depressed, with a central umbo, and two grooves or pits corres- 
ponding to the posterior ridges in the lower valve; surface 
porous, the pores leading to canals in the outer shell-layer, 
which open round the pallial line upon the inner margin; ante- 
rior cartilage-pit deep and conical, posterior shallow ; umbonal 
cavity turned to the front; teeth two, straight, subcentral, the 
anterior largest, each supporting a crooked muscular apophysis, 
the first broad, the hinder prominent, tooth-like ; inflections sur- 
rounded by deep channels. 

H. cornu-vaccinum (exvii, 18,19; exviii, 24) attains a length of 
more than a foot, and is curved like a cow’s horn; the outer layer 
‘separates readily from the core, which is furrowed longitudi- 
mally. The ligamental inflection is very deep and narrow, and 
the anterior tooth farther removed from the side than in ZH. biocu- 
Jatus and radiosus (exviii, 25, 26); the posterior apophysis does 
not nearly fill the corresponding cavity in the lower valve. In H. 
-bioculatus and some other species there is no ligamental ridge 
inside; these, when they have lost their inner layer, present a 
cylindrical cavity, with parallel ridges extending down one side. 
‘The third inflection is possibly a siphonal fold, such as exists 
in the tube of Teredo, and sometimes in the valves of Pholas, 
Clavagella, and the caudate species of Trigonia. 

The development of processes from the upper valve, for the 
attachment of the adductor muscles, harmonizes with the other 
peculiarities of Hippurites. The equal growth of the margins 
of the valves produces central umbones, and necessitates an 
internal cartilage; this again causes the removal of the teeth 
and adductors farther from the hinge-margin, to a position in 
which the muscles must have been unusually long, unless sup- 
ported in the manner described. Supposing the animal to have 
had a small foot, like Chama, the mantle-opening for that organ 
would have been completely obstructed by the adductor, but 
that the muscular support was hook-shaped. The posterior 
-adductor-process is similarly under-cut for the passage of the 
rectum, which in all bivalves emerges between the hinge and 
posterior adductor, winds round outside that muscle, and termi- 
nates in the line of the exhalent current. There is a groove 
(sometimes an inch deep) round the second and third duplica- 
tures in the upper valve, which seems intended to facilitate the 
passage of the alimentary canal, and the flow of water from the 
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gills into the exhalent channel. The smallness of the space for 
the branchiz may have been compensated by deep plication of 
those organs, as in Chama and Tridacna. 

HIPPURITES (restricted). Hinge-rib well-developed. H. cornu- 
vacctnum, Bronn. 

D’ORBIGNYA, Woodward, 1862. ‘‘ No ligamental inflection of 
the outer shell.” Doubtfully distinct. Fossil, 4 sp. Middle 
Chalk; Europe. 4. bioculatus, Lam. 

BARRETTIA, Woodward, 1862. Dedicated to Mr. Lucas Barrett, 
late Director of the Geological Survey of the West Indies. No 
“ligamental inflection’ as in d’Orbignya, but it presents the 
further peculiarity of-an indefinite number of pallial duplicatures 
extending all round the margin of the lower valve. Type, 
B. monilifera, Woodward. ‘ Huppurite limestone.” Jamaica. 
This is a doubtful group; its pertinence to the genus, and even 
to mollusea, has been questioned. 

PIRONHA, Meneghini, 1868. Shell strongly ribbed; the hinge- 
lamina short and thick. H. organisans, Mont. 

RapvrouirEs, Lamarck, 1801. 
Etym.— Radius, a ray. 
Distr.—Fossil, 42 sp. Neocomian—Chalk; Texas, Britain, 

France, Bohemia, Saxony, Portugal, Algeria, Egypt. 2. alata, 
d’Orb. (exviii, 31). BR. mamillaris, Math. (cxviii, 32-35). BR. 
Heeninghausit (cxviii, 36, 37). 

Shell inversely conical, biconic, or cylindrical; valves dis- 
similar in structure ; internal margins smooth or finely striated, 
simple, continuous ; ligamental inflection very narrow, dividing 
the deep and rugose cartilage-pits ; lower valve with a thick outer 
layer, often foliaceous; its cavity deep and straight, with two 
dental sockets and lateral muscular impressions; upper valve 
flat or conical, with a central umbo; outer layer thin, radiated ; 
umbonal cavity inclined towards the ligament; teeth angular, 
striated, supporting curved and subequal muscular processes. 

The upper valve of &. fleuriausus has an oblique umbo, with 
a distinct ligamental groove. The foliations of the lower valve 
are frequently undulated ; they are sometimes as thin as paper, 
and several inches wide. 

The umbonal cavity of the lower valve is partitioned off by 
very delicate funnel-shaped laminew. Specimens frequently 
eceur in which the outer shell-layer is preserved, whilst the 
inner is wanting, and the mould (‘ birostrites”’) remains loose 
in the centre. The interior of the outer shell-layer is deeply 
grooved with lines of growth, and exhibits a distinct ligamental 
ridge in each valve. 

In aged examples of R. calceoloides the ligamental inflection 
is concealed, the cartilage-pits partially filled up and smoothed, 
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and the teeth and apophyses so firmly wedged into their respec- 
tive cavities as to suggest the notion that the valves had become 
fixed about a quarter of an inch apart, and ceased to open and 
elose at the will of the animal. 

BIRADIOLITES, d’Orbigny, 1850. Ligamental groove visible in 
one or both valves, sometimes occupying the crest of a ridge, 
and bordered by two similar areas. Fossil, 5 sp. Chalk; 
France. &. canaliculatus (exviii, 38). 

LAPEIROUSIA, Bayle. &. Jouanetti, Desm. 
SYNDONITES, Pirona, 1869. Cardinal teeth grown together 

almost in their entirelength. &. Stoppaniana, Pir. Cret.; Friaul. 
SPHAHRULITES, de la Merthe, 1805. (Acardo, Brug. Jodamia, 

Defrance. Birostrites, Lam.  Dipilidia and Agria, Math. 
Heterocaprina, Munier-Chalmas.) Attached valve generally 
elongately conical with longitudinal, more or less foliated surface 
and the margins radiately ribbed internally with a single umbonal 
rib extending the whole length of the valve. Free valve smaller, 
similar in form and structure to that of Radiolites, but with a 
median tooth or columella corresponding to the hinge-rib of the 
other valve, in which there is on each side of the rib a cartilage- 
process, the two cartilage-plates being sometimes united in 
front, and next to them are situated the raised muscular scars. 
Te unisulcatus, Matheron (exviii, 39). 

The presence of a hinge-rib readily distinguishes the present 
group from Radiolites restricted), and the absence of any other 
ribs or folds in the BPW valve separates it from Hippurites. 

TamiosoMa, Conrad, 1856. 

The type of this genus is a very peculiar fossil from the upper 
miocene deposits of California, 7. gregaria,Conn. Gabb, in the 
second volume of the Paleontology of California (pp. 61-63), 
has very ably discussed the organization of this fossil, and 
comes to the conclusion that it is most likely a species of the 
Hippuritide. The specimens which have, up to the present, 
been found, resemble the elongated, lower valve of Hippurites 
with a small place of attachment apparently at the thinner or 
lower end. They are subcylindrical with rather thick walls con- 
sisting of two or three layers, possessing the same reticulated 
and striated structure as that of Radiolites, and others. The 
lower portion of the shell is composed of a large number of 
irregular chambers or septa which are produced by lateral pro- 
longations of the inner wall. The end is occupied by a large 
cavity, similar to the ‘“body-chamber” of Hippurites, but no 
impressions of teeth have as yet been observed init. The outer 
surface is longitudinally striated in the type species which grows 
in clusters, as does, for instance, H. organisans, Defr. 

In some respects Tamiosoma recalls the organization of the 
peculiar Hippurite from Jamaica, called by Woodward, Barrettia. 
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Famity MEGALODONTID &. 

Shell equivalve, very thick, mostly smooth or finely concen- 
trically striated ; hinge-plate broad and thick, with two strong 
teeth in each valve—sometimes bipartite; ligament external, 
supported by thick fulcra; posterior muscular impression 
usually upon a prominent ridge. 

Mercaxopon, J. Sowerby. 

Htym.— Megas, large ; odos, tooth. 
Syn.—Megalodus, Goldfuss. Tauroceras, Schafh. 
Distr.—Fossil, 14 sp. Upper Silurian—Devonian; United 

States, Europe. J. cucullatus, Sowb. (cxxii, 41). 
Shell oblong, smooth or keeled; ligament external; hinge- 

teeth 1:2, thick; laterals 1:1, posterior; anterior adductor im- 
pression deep, with a raised margin, and a small pedal scar 
behind it. 

In the typical species the beaks are subspiral, the lateral 
teeth obscure, and the posterior adductors bounded by prominent 
ridges. 

[MEGALOMUS (Canadensis), Hall, 1852. Umbones very thick, 
hinge-teeth rugged, almost obliterated with age ; posterior lateral 
teeth 1-1; no muscular ridges. Upper Silurian; Canada. | 

EUMEGALODON, Gumbel, 1862. Shell elongated, sometimes 
longitudinally carinated ; posterior cardinal tooth in the right 
valve smaller and widely bifid, corresponding tooth in the left 
valve very prominent and only grooved, posterior lateral tooth 
well-developed. J. cucullatus, Sowb. 

NEOMEGALODON, Gumbel, 1862. Shell subtrigonal or cordi- 
form, posterior cardinal teeth bifid in both valves, stronger in 
the left than in the right one, posterior lateral tooth indistinct 
or obsolete. Triassic. J. triqueta, Walfen. 

PACHYMEGALODON, Gumbel, 1862. Posterior cardinal tooth 
single in the left, double and curved in the right valve, posterior 
lateral tooth short and distinct; anterior muscular impression 
posteriorly and inferiorly surrounded by a raised margin. 
Triassic. I. chamexformis, Gumbel. 

PAcHyYRISMA, Morris and Lycett. 

Etym.— Pachus, thick ; ereisma, support. 
Type, P. grande, Morris and Lycett (exii, 39, 40). Great 

Oolite (Bathonian) ; Minchinhampton. 
Shell cordate, with large subspiral beaks; valves very thick 

near the umbones, obliquely keeled ; hinge with one thick conical 
tooth (behind the dental pit, in the right valve), a small lateral 
tooth close to the deep and oval anterior adductor, and a pos- 
terior lateral tooth (or muscular lamina’); ligamental plates 
short and deep. 
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ConcHopon, Stoppani, 1865. 

Etym.—Conchos, a shell, and odos, a tooth. 
Type, C. infraliasicus, Stop. Lower Lias; Lombardy. 
Shell equivalve, symmetrical, very thick, cordiform, closed ; 

beaks large, angulated, involute. Ligament internal, very long, 
marginal, attached to the posterior half of the hinge- plate. 
Hinge massive; in the right valve, one large rounded tooth in 
front (placed above a dental pit), ‘and two transverse cardinal 
teeth ; left valve with a large circular socket, bounded below by 
a curved lamellar tooth; two transverse and one curved teeth 
beneath the umbo. 

DicEROcARDIUM, Stoppani, 1865. 

Etym.—Diceras, having two horns, and cardium. 
Distr.—Fossil, 4 sp. Upper Trias; Lombardy, Northwest 

Himalayas. D. Jani, Stop. (exvii, 20, 21). 
Shell equivalve, symmetrical, closed, free; umbones very 

prominent, elongated, or spiral. Hinge-plate broad, thick, 
separated by an interval of varying width from the edge of the 
valve, and prolonged into the umbonal cavity. Left valve with 
a compressed cardinal tooth, corresponding to a socket in the 
right valve; valves furrowed by ligamental grooves. Ligament 
external. 

Famity TRIDACNID A. 

Shell regular, equivalve, truncated in front ; ligament external; 
valves strongly ribbed, margins toothed ; muscular impressions 
blended, subcentral, obscure. 

Animal attached by a byssus, or free ; mantle-lobe extensively 
united; pedal opening large, anterior; siphonal orifices sur- 
rounded by a thickened pallial border; branchial plain; anal 
remote, with a tubular valve; shell-muscle single, large and 
round, with a smaller pedal muscle close to it behind; foot 
finger- like, with a byssal groove; gills two on each side, narrow, 
strongly plaited, the outer pair composed of a single lamina, the 
inner thick, with margins conspicuously orooved : palpi very 
slender, pointed. 

The shell of Tridacna is extremely hard, being calcified until 
almost every trace of organic structure is obliterated. 

Tripacna, Bruguiére, 1789. 

Etym.—Tri, three ; dakno, to bite; a kind of oyster. (Pliny.) 
Clam-shell. 

Syn.—Chametracheea, Klein, 1753. 
Distr.—1 sp. Indian Ocean, China Seas, Pacific. Fossil, 7’. 

media. Miocene; Poland. Tridacna and Hippopus are found in 
the raised coral-reefs of Torres Straits. (Macgillivray.) 7. 
squamosa, Lam. (cxxviii, 86-88). TZ. crocea, Lam. (exxviii, 91). 
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Shell massive, trigonal, ornamented with radiating ribs and 
imbricating foliations; margins deeply indented; byssal sinus 
in each valve large, close to the umbo in front; hinge teeth 1:1, 
posterior laterals 2°1. 

A pair of valves of 7. gigas, weighing upwards of 500 pounds 
and measuring about two feet across, are used as benitiers in 
the Church of St. Sulpice, Paris. (Dillwyn.) Captain Cook 
states that the animal of this species sometimes weighs twenty 
pounds, and is good eating. 

Axes of great size, weighing seven or eight pounds, are made 
from the thickest portion of the giant Tridacna by the natives 
of the Caroline Islands.—Dr. J. C. Cox. 

uipporus, Lamarck, 1799. The “ bear’s-paw clam” has close 
valves with two hinge-teeth in each. It is found on the reefs in 
the Coral Sea. The animal spinsasmall byssus. H. maculatus, 
Lam. (cxxviii, 89-90). 

EurypDEsMA, Morris, 1845. 

Distr.—E. cordata, Sowb. Devonian? N. So. Wales. 
Shell oval or roundly cordate, rather thin, but very much 

thickened near the beaks, concentrically striated or nearly 
smooth; beaks strongly incurved, with a sort of an excavated 
and gaping lunette in front; ligament large, occupying the 
greater part of the posterior, more or less straight hinge-area, 
which is broad and extends below the beaks so as to make the 
ligament almost internal, one large subconical cardinal tooth in 
the right valve somewhat curved upward and corresponding to 
a pit in the left; several small muscular impressions near the 
hinge, but no other larger ones perceptible, neither has the 
pallial impression been as yet traced out. 

( Lucinacea.) 

Famity LUCINIDA. 

Shell orbicular, free, closed; hinge-teeth 1 or 2, laterals 1—1 
or obsolete ; interior dull, obliquely furrowed ; pallial line simple ; 
muscular impressions two, elongated, rugose ; ligament external 
or subinternal. 

Animal with mantle-lobes open below, and having one or two 
siphonal orifices behind; foot elongated, cylindrical, or strap- 
shaped (ligulate), protruded at the base of the shell; gills one 
(or two) on each side, large and thick, oval; mouth and palpi 
usually minute. 

The Lucinide are distributed chiefly in the tropical and tem- 
perate seas, upon sandy and muddy bottoms, from the seashore 
to the greatest habitable depths. The shell consists of two dis- 
tinct layers. The family first appeared in the Silurian. 
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SuspraMity LUCININA. 

Shell more or less orbicular, the anterior muscular impression 
narrower and much longer than the posterior, the ligament is 
lodged in a deep groove or is sometimes nearly internal. 

Lucina, Bruguiére, 1792. 
Etym.—Lucina, a name of Juno. 
Distr.—100 sp. Universal. Fossil, 250 sp. U. Silurian—; 

United States, T. del Fuego, Europe, Southern India. L. Jamat- 
censts, Linn. (cxix, 40). 

Shell orbicular, white; umbones depressed; lunule distinct ; 
margins smooth or minutely crenulated ; ligament oblique, semi- 
internal; hinge-teeth 2°2, laterals 1—1l and 2—2, or obsolete ; 
muscular impressions rugose, anterior elongated within the 
pallial line, posterior oblong; umbonal area with an oblique 
furrow. 

Animal with the mantle freely open below; siphonal orifices 
simple; mouth minute, lips thin; gills single on each side, very 
large and thick; foot cylindrical, pointed, slightly heeled at the 
base. 

The foot of Lucina is often twice as long as the animal, but is 
usually folded back on itself and concealed between the gills; 
it is hollow throughout. 

coycLas, Klein, 1753. (Divaricella, von Martens, 1880.) Valves 
divaricately striate ZL. divaricata, Lam. (exix, 41). West 
Indies. L. Rigaultiana, Desh., a fossil of the Paris Basin, may 
also be added to this group 

CODAKIA, Scopoli, 1777. (Lentillaria, Schum.,1817. Jaconia, 
Recluz, 1869.) Shell flattened, surface radiately flatly ribbed or 
grooved. UL. tigerina, Linn. (exix, 42). 

MILTHA, H. and A. Adams, 1856. Shell inequivalve, with 
nearly smooth surface; lateral teeth obsolete. L. Childreni, 
Gray (cxix, 43). 

MYRTEA, Turton, 1822. (Cyrachea, Leach.) Shell a little 
compressed, ribbed, crossed by scabrous concentric lines. Car- 
dinal teeth one in one valve, two in the other. JZ. scabra, Lam. 
(exix, 44, 45). 

HERE, Gabb. Shell suborbicular, globose, concentrically 
striated, anterior lateral and cardinal teeth well developed, as in 
Lucina, but the lunule is very deep, extending across the hinge- 
area between the anterior lateral and the cardinal teeth. JL. 
Richthofeni, Gabb (cexix, 46,53). Tertiary; California. Two 
recent California species are included by Mr. Gabb in this group, 
the main character of which is the excavation of the lunule. 

PARACYCLAS, Hall, 1848. May be a section of Lucina, but its 
hinge and other internal characters are unknown. 5 sp. Devo- 
nian; N. ¥. 
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Lorirxs, Poli, 1791. 

Etym.—Lorum, a strap; pes, a foot. 
Syn.—Lucinidea, d’Orb. Glissocolus, Gabb, 1869. 
Distr.—25 sp. Atlantic, Mediterranean, West Indies. Fossil. 

Kocene—; France. OCret.; California. 2. edentula, Linn. 
(exix, 47). 

Animal with the margin of the mantle notched; incurrent 
tube long. 

Shell almost equilateral, cancellated, or sculptured by flexuous 
striz ; lunule short; cartilage quite internal ; teeth, one cardinal 
in the right, and two in the left valve; laterals remote, and some- 
times indistinct. 

AUSTRIELLA, Tenison-Woods, 1881. A rounded-oval shell, with 
concentric lamelle, covered by a brown epidermis which extends 
over the interior side around the margin, forming a broad band; 
hinge thick, with an inconspicuous arcuate smooth tooth; inte- 
rior surface white with radiating obsolete ribs, not nacreous, 
without pallial sinus. 

A. sordida, Tenison-Woods. Port Denison, Australia, in fresh- 
or brackish-water swamps. This shell was supposed by the 
describer to belong to the family Unionide, and to be closely 
allied to Spatha, but it is evident he is not acquainted with the 
latter genus. Judging from the description and figure it appears 
to me to be a Lucinoid shell, closely allied to if not identical 
with Loripes. 

Crypropon, Turton, 1822. 

Syn.—Axinus, J. Sowerby, 1823. Thysaira, etc., Leach. Be- 
quania, Leach. Ptychina, Philippi, 1836. Thiatyra, G. Sowb. 

Distr.—16 sp. Europe, etc. Fossil, 3 sp. Eocene; United 
States, Europe. C. flexruosus, Montf. (exix, 48). 

Animal with the mantle-margin thickened, open, not prolonged 
into tubes; foot long, subeylindrical, and very slender. 

Shell globular, posterior side furrowed or angulated, umbones 
much recurved ; lunule short or indistinct; ligament usually and 
to a certain extent external, placed in a groove on the hinge-line, 
and outside the hinge-plate ; teeth altogether wanting. 

In C. flexuosus, the hinge-plate is indented in the right valve 
immediately below the beaks, and slightly reflected in the left, 
which gives that valve the appearance of having an indistinct 
or obscure cardinal tooth. 

Puitis, Fischer, 1864. 

Distr.—P. Cumingii, Fischer (exix, 49, 50). Moluccas. 
Shell ovate, higher than long, inflated, thin, finely concentrically 

striated and with a posterior duplicature extending from the 
beaks ; hinge edentulous, lunula small and very deep, forming a 
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kind of a roundish or spoon-shaped process below the beaks ; 
muscular impressions rounded. 

SuspraMity CORBIN. 

Shell generally elongately ovate, or ovately rounded, solid, 
with muscular impressions subequal, broadly ovate, the ligament 
always external. 

Corsis, Cuvier, 1817. 

EHtym.— Corbis, a basket. 
Syn.—Fimbria, Muhl., 1811, not Bohadsch. Idotea, Schum., 

1817. Gafrarium, Bolten, 1798. 
Distr.—b5 sp. India, China, } North Australia, Pacific. Fossil, 

80 sp. (including subgenera). Lias— ; United States, Europe. 
C. fimbriata, Linn. (exix, 51). 

Shell oval, ventricose, subequilateral, concentrically sculptured ; 
margins denticulated within; hinge-teeth two, laterals two, in 
each valve; pallial line simple; umbonal area with an oblique 
furrow, muscular impressions round and polished; pedal scars 
close to adductors. 

Animal with the mantle open below, doubly fringed ; foot long, 
pointed ; siphonal opening single, with a long retractile tubular 
valve; lips narrow; palpi rudimentary; gills single on each 
side, thick, quadrangular, plaited, united behind. 

In C. dubia (Semicorbis), Desh., from the Eocene, Paris, the 
lateral teeth are obsolete. 

SPH@RA, Sow., 1822. (Paleocorbis, Conrad, 1869.) Shell 
ovate, inflated, solid, subequilateral; hinge of left valve with two 
blunt cardinal teeth, the posterior much smaller and separated 
from the larger anterior by a pit; lunular edge somewhat extended 
with a deep pit and a swollen tooth-like margin above and below 
it; posteriorly with a furrow near the fulcral margin and several 
cross-teeth at the posterior end; ligament in a long excavated 
furrow. Type, C. corrugata, Sowb. (cxix, 52. Neocomian 

MUTIELLA, Stolicz., 1870. Shell oblong, subequilateral, tumid, 
with obtuse incurved beaks; hinge in the left valve with two 
cardinal teeth, the anterior one being sometimes bifid, in the 
right valve there i is a single large bifid cardinal tooth; lunular 
edge expanded, with several teeth, or with more or less distinct 
corrugations , representing anterior ‘lateral tooth; posterior hinge 
side straight with a furrow near the margin for the ligament, and 
an indistinct terminal posterior lateral tooth. C. coarctata, 
Zitt. (cxix, 56,57). This group differs essentially by the char- 
acters of the hinge from the previous; there are several middle 
and upper cretaceous species which belong to it, but none are 
known from more recent deposits. 

SPHERIOLA, Stoliczka, 1870. Shell rounded, globose, nearly 
equilateral, with concentric striz or sulci on the surface; hinge 



LUCINID A. 913 

with two diverging cardinal teeth in each valve, the anterior 
being somewhat elongated and nearly horizontally extended. 
The absence of lateral teeth and the usual rounded and globose 
form readily distinguishes this group from Corbis. The group 
has been mistaken for Sphzra, under which name also most of 
the species appear to have been described. Triassic, Creta- 
ceous. C. Mellingt, Hauer (cxix, 54, 55). 

Unicarpium, d’Orbigny, 1852. 

Syn.—Mactromya, Agass. (part). 
Distr.—Jurassic and Cretaceous. U.impressum, Morris and 

Lycett (cxix, 58). 
Shell transversely oval, smooth or concentrically striate; 

hinge with a single cardinal tooth in each valve, and no lateral 
teeth. 

GoNnoDoN, Schafhaeutl, 1863. Shell ovate, tumid, apparently 
smooth ; hinge of the right valve with a very large median semi- 
circular broad tooth with the sharpened edge turned upwards, 
that of the left valve with an equally large corresponding pit 
below bounded by a long thick tooth somewhat smaller than 
that of the other valve; the posterior margins of the hinge are 
thickened in both valves. This group differs from Unicardium 
by the enormous development (natural?) of the teeth. Type, 
U. ovatum, Goldfuss.  Lias. 

ConcHOCELE, Gabb, 1866. 
Type, C. disjuncta, Gabb. Tertiary ; California. 
Shell subquadrate, posteriorly less high and elongated, being 

very inequilateral, a ridge passing from the beaks to the pos- 
terior end; hinge edentulous, hinge-area somewhat thickened and 
insinuated under the beak with a single long rib-like tooth 
extending from the beak to the posterior end. As to internal 
characters this genus hardly appears to differ from some forms 
of Unicardium in which the cardinal tooth is obsolete, but the 
shape of the shell is different. 

FImprRiELLA, Stoliczka, 1870. 

Type, &. levigata, Sowb. (exix, 59). Cretaceous; England. 
Shell suborbicular, moderately tumid, subequilateral, with 

prominent, obtuse, incurved beaks, surface partially smooth, 
partially finely punctate or spinulous; lunular edge in front of the 
beaks somewhat expanded, hinge in each valve with two conical 
or subtubercular cardinal teeth: those of the right are superim- 
posed, the upper one being situated on the enlarged lunular 
margin, those of the left valve are situated beside each other, 
the anterior much stronger than the posterior, no lateral teeth 
are present, but the margin is posteriorly internally slightly 
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grooved ; the ligament must have been thin, for there is only a 
short very narrow space immediately behind the beaks for its 
attachment, no special nymph being present. 

Differs from Unicardium in the number and position of the 
hinge-teeth. 

CorpicELLA, Morris and Lycett, 1853. 

EKiym.—Diminutive of Corbis. 
Distr.—Fossil, 7 sp. Upper part of Inferior Oolite— 

Oxfordian; England, France. CC. subsquilatera, Lycett 
(cxix, 60). 

Shell destitute of ornament, ovately elongated, rather com- 
pressed ; anterior side small; hinge characters differ from those 
of Corbis, in the absence of the anterior lateral tooth, and in the 
oblique internal ridge passing downwards behind the anterior 
muscular scar. 

Corbicella is intermediate between Corbis and Tancredia ; 
and from the latter, to which it is more nearly allied, it is sep- 
arated by its more ovate form, and by the absence of the 
posterior oblique angle, and in the possession of a lengthened 
hinge-lamina and depressed remote posterior lateral tooth. 

Morris and Lycett state the anterior lateral tooth is always 
wanting, but though not well developed, it is certainly indicated 
by the internally strongly thickened margin in such species as 
Corb. depressa, Desh., and still more in Corb. Barrensis, Buy. 

SporTELLA, Deshayes, 1852. 

Distr.—Fossil, 17 sp. Tertiary; Paris Basin. S. Cazlletz, 
Desh. (cxix, 61). 

Shell oblong, smooth, depressed, subequilateral ; valves closed. 
Hinge narrow, with two unequal, diverging teeth in the left 
valve, one in the other ; the lateral teeth are wanting. Muscular 
sears large, oval, nearly equal; pallial line simple. Ligament 
external. 

Possibly some of the Liassic species referred to Unicardium 
belong to this genus. 

SPHARELLA, Conrad, 1838. 

Distr.—3 recent sp. California, Guayaquil, N. Zealand. 
Cretaceous, Tertiary; United States, Europe. C. concentrica, 
Conr. (cxix, 63). 

Shell rounded, tumid, thin; hinge with two cardinal teeth in 
each valve, the posterior one in the right valve broad, bifid, par- 
allel to the hinge-margin, in the left single, but equally elongated. 
Some of the paleeozoic Lucinze may belong to this genus. Conrad 
and others class it near Diplodonta, but the prolonged posterior 
teeth appear to indicate a greater relation for the various Corbine. 
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TanorepIA, Lycett, 1850. 

Etym.—Dedicated to Sir Thomas Tancred, Bart., founder of 
the Cotteswold Naturalists’ Club. 

Syn.—Hettangia, Terquem. Paleomya, Zitt. and Goub., 1861 
Distr.—Fossil, 12 sp. Lias— Bath Oolite ; Britain, France. 

T. Dionvillensis, exix,65). T. curtansata, M. and L. (cxix, 66). 
T. (Paleomya) Deshayesii (cxix, 64). 

Shell trigonal, smooth; anterior side usually longest ; cardinal 
teeth 2-2, one of them small; a posterior lateral tooth in each 
valve; ligament external; muscular impressions oval; pallial 
line simple. 

This genus is closely related to Meekia of Gabb, Cretaceous, 
California, but differs in being closed instead of gaping anteriorly, 
as well as in wanting the peculiar anterior angularity of that 
type; which also presents some differences in the nature of its 
hinge-plate, and is said to have its ligament subexternal instead 
of decidedly external. 

Meexta, Gabb, 1864. 

Distr.—3 sp. M. radiata, Gabb (cxix, 67). Cretaceous; 
California. 

Shell oblong, subinequilateral, posteriorly rounded, anteriorly 
somewhat produced and turned upwards hook-like, terminating 
in a point; surface marked with striz of growth only; hinge 
with two robust, triangular teeth on the right valve, and one 
large and one small one on the opposite side, the large one being 
received between the two of the right valve; posteriorly on each 
side is an indistinct lateral tooth. A short robust plate separates 
the anterior muscular scar from the cavity of the beak. 

Famity UNGULINID A. 

Shell suborbicular, closed, sometimes a little irregular; hinge 
composed of two bifid, divergent cardinal teeth,and no laterals; 
ligament marginal, mantle-margins united, with pedal and anal 
openings ; foot vermiform. 

Uneuuina, Daudin. 

Etym.— Ungulina, like a hoof. 
Syn.—Clotho, Basterot, non Faujas. 
Distr.—4 sp. Senegal, Philippines, excavating winding gal- 

leries in coral. ? Carboniferous, Miocene. U. oblonga, Daud. 
(cxix, 68). 

Shell suborbicular; ligament very short; epidermis thick, 
wrinkled, sometimes black; hinge-teeth 2:2; muscular impres- 
sions long, rugose. 

Animal with the mantle open below, fringed; siphonal orifice 
single; foot vermiform, thickened at the end and perforated, 
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projecting from the base of the shell or folded up between the 
gills ; palpi pointed; gills two on each side, unequal, the external 
narrower, with a free dorsal border, inner widest in front. 

Axinopsis, Sars, 1878. 
Distr.—A. orbiculata, Sars (cxix, 69,70). Norway. 
Shell discoidal, tumid in the middle, compressed towards the 

margins; umbones slightly prominent; no external ligament ; 
valves thin, pellucid, white, concentrically striate ; cardinal tooth 
in the right valve obtusely elevated, recurved, in the left valve 
elongated, subhorizontal; cartilage narrow. 

Myst, Leach, 1819 (Brown, 1827). 

Syn.—Diplodonta, Brown, 1831. 
Distr.—40 sp. West Indies, Rio, Britain, Mediterranean, Red 

Sea, West Africa, India, Corea, Australia, California. Fossil, 
30 sp. Cretaceous, Eocene—; United States, Europe. MM. Bra- 
siliensis, Phil. :(exix, TW): 

Shell suborbicular, smooth; ligament double, rather long, sub- 
marginal ; hinge-tceth 2:2, of which the anterior in the left valve, 
and posterior in the right are bifid; muscular impressions pol- 
ished, anterior elongated. 

Animal with the mantle-margins nearly plain, united; pedal 
opening large, ventral; foot pointed, hollow; palpi large, free ; 
gills two on each side, distinct, the outer oval, inner broadest in 
front, united behind ; branchial orifice small, simple ; anal larger, 
with a plain valve. 

TENEA, Conrad, 1870. Shell roundly ovate, thin, tumid; left 
valve under the apex with a V-shaped tooth, the anterior lobe of 
which is continued along the anterior margin of the shell, sepa- 
rated by a deep groove from it; in the right valve are two 
cardinal teeth united above, the anterior is faleate, with a pit on 
each side, the posterior curved and directed obliquely backwards. 
M. parilis, Con. (exix, 72). 

FELANIA, Recluz, 1851. Shell sublenticular, equivalve, equi- 
lateral, thin, with an epidermis; beaks and lunule small; two 
divergent subapical teeth, the posterior of the right and anterior 
of the left valve channeled or bifid ; no lateral teeth, but in place 
of them a deep, long groove on each side the cardinals; liga- 
ment cartilaginous, very long ; muscular impressions oval-oblong ; 
pallial line with a short trigonal sinus. 10 sp. J. rosea, Recluz 
(cxix, 73, 74). 

Hippacus, Lea, 1833. 

Distr.—H. Tsocardioides, Lea. Eocene; Ala. 
Shell ovate, higher than long, tumid, with prominent, atten- 

uated incurved beaks; of moderate thickness; internal and 
external superficial layers of a silky appearance; hinge edentu- 
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lous, with a simple insinuation or a slight notch; ligamental fur- 
row subinternal; lunule not excavated; muscular impressions 
ovate, marginal. 

PsatuuRA, Deshayes, 1860. 

Etym.—wavpis, friable. 
Type, Zrycina fragilis, Lamk. (exx, 76, 78). Eocene; Paris 

Basin. 
Shell oval, inequilateral, thin, transparent, fragile ; hinge-teeth, 

in the right valve, two equal and deeply bifid; left valve, two 
unequal, entire; ligament external; anterior adductor scar nar- 
row, claviform; posterior subquadrangular ; pallial line simple, 
thus differing from Clementia, to which it is related by the hinge- 
characters. 

Scacouta, Philippi, 1844. 

Distr.—2 sp. Mediterranean. Fossil, 1 sp. Pliocene; Sicily. 
S. elliptica, Phil. (exix, 75). 

Shell minute, ovate, posterior side shortest; hinge-teeth 1 or 
2, laterals obsolete; ligament minute; cartilage internal, in an 
oblong pit. 

Animal with mantle widely open; siphonal orifice single ; foot 
compressed, linguiform ; palpi moderate, oblong. 

Famity ERYCINIDA. 

Shells very small, thin, fragile, usually transparent, and some- 
times gaping, rounded or transverse, laterally depressed ; hinge 
narrow, with one or two cardinal teeth, the laterals more or less 
elongated, compressed, sometimes wanting; muscular impres- 
sions small, not well-marked ; pallial line simple. 

Eryoina, Lam., 1804. 

Distr.—12 sp.. Fossil, 50 sp. Cret.—Eocene—; N. Anm., 
Paris Basin. i. Geoffroyt, Payr. (exx, 25-27). 

Shell equivalve, subinequilateral, usually transversely oval; 
one, or two unequal, diverging cardinal teeth, separated by a 
pit; lateral teeth oblong, compressed, short; ligament external 
and internal; muscular impressions rounded, pallial line simple. 

ERYCINELLA, Conrad, 1845. 

Distr.—E. ovalis, Conr. Miocene; Virginia (cxx, 62); and 
Crag; England (cxx, 79, 80). 

Shell subtrigonal, inequilateral, thick; two cardinal teeth , 
separated by a pit in each valve; lateral teeth rudimentary ; 
ligament internal; pallial line simple. 

SpPANropon, Reuss, 1867. 

Type, S. nitidus, Reuss (cxx, 83, 84). Miocene; Galicia. 
15 
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Shell roundly subtrigonal, with somewhat produced obtuse 
beaks, nearly equilateral ; surface only concentrically striated ; 
hinge with an anterior (sublunular) elongated cardinal tooth in 
each valve, in the right separated from the margin by a deep 
groove; cartilage in a pit situated below and a little posterior 
to the beaks ; muscular impressions rather large, equal. 

Monrtacuta, Turton. 

Etym.—Dedicated to Colonel George Montagu, the most dis- 
tinguished of the earlier English malacologists. 

Syn.—Montaguia, Forbes. 
Distr.—12 sp. United States, Norway, Britain, Mazatlan. 

Aigean. M. substriata, Forbes (cxx,85). Fossil,2 sp. Pliocene— ; 
Britain. 

Shell minute, thin, oblong, anterior side longest ; hinge-line 
notched ; ligament internal, between two laminar, diverging 
teeth (with a minute ossicle. Lovén). 

Animal with the mantle open in front; margins simple; 
siphonal orifice single; foot large and broad, grooved. 

The Montacutz moor themselves by a byssus, or walk freely ; 
M. substriata has only been found attached to the spines of the 
purple heart urchin (Spatangus purpureus) in 5-90 fathoms. 
M. bidentata burrows in the valves of dead oyster-shells. 

The byssal threads by which this curious mollusk attaches 
itself are exceedingly coarse and strong. Mr. Clark observed 
it in active motion after he had separated it, still adhering to 
the spines, from a Spatangus. He says: “ When the animal 
marches, its foot is extended, and its rounded termination is 
instantly fixed to the vase in which it is deposited ; then by the 
retractor muscle it is drawn forward, making such rapid pro- 
gression as to cross a watch-glass in a minute, and on the passage 
turns itself several times by a twist of the foot from side to 
side. 

“The gills and green liver are visible through the shell in some 
specimens which are more transparent than others, the former 
crossing it diagonally. The shape and position of the cartilage 
is very remarkable. Sometimes the shell is partly incrusted 
with a ferruginous deposit. The number of fry, with their shells 
completely formed, which are found in some individuals, is 
astonishing. Many hundreds of them, packed close together, 
and glittering like microscopic pearls, might be counted. They 
occupy at least two-thirds of the space enclosed within the 
valves of their parent; and its own body seems to be atrophied 
and dwindled to a mere skeleton. The shell is in fact turned 
into a crowded nursery. Perhaps the parent dies, like some 
insects, immediately after all its progeny have been developed. 
I do not concur in the general belief that M. substriata is para- 
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sitic. In one sense only can it be said to live on echinoderms. 
The food of Spatangus purpureus, on which it is usually found, 
appears to consist of animalcule; and for that purpose it 
swallows large quantities of shell-sand, causing thereby a strong 
and frequent current in the neighborhood of its mouth. The 
Montacuta probably avails itself of this in-draught, and partakes 
of the sustenance intended for the Spatangus, placing itself in 
the way, with its alimentary tube or opening turned in the right 
direction. No exudation of the Spatangus has been noticed ; 
and its excretions would scarcely be produced in sufficient 
quantity for the support of the Montacuta, or perhaps be suitable 
to it. The latter has no suctorial organ,such as is possessed by 
all animal parasites ; it never attaches itself to the pedicellarize 
or any other soft part of the echinoderm; nor has it once been 
detected on the back or sides, or elsewhere than in the ventral 
region of its associate. It is only found on the spines close to 
their points.” —J EFFREYS. 

TELLIMYA, Brown, 1827. Shell transversely oval, surface a little 
rugose; beaks prominent, acute; hinge with a pit for the liga- 
ment, which contains a small ossicle, and a triangular cardinal 
tooth on each side of it in the right valve, and two distant rudi- 
mentary lateral teeth in the left valve. TZ. bidentata, Mont. (cxx, 
86). Europe. 6sp. Eur., Cal., Japan. 

KELLIELLA, M. Sars. 
Distr.—K. miliaris, Phil. (exx, 87-89). Europe. 
Shell minute, orbicular, tumid ; umbones slightly prominent, 

incurved ; lunule cordate, distinct; ligament minute; surface 
white, without epidermis, concentrically striate; cardinal teeth 
two, laterals none. 

Lasza, Brown, 1827. 

Syn.—Poronia, Recluz, 1843. Cycladina, Cantr.(pars). Kellia 
(pars). Bornia (pars). 

Distr.—9 sp. Universal. Fossil; Tertiary. LZ. rubra, Mont. 
(exx, 90). 

Animal with the mantle folded on the anterior side so as to 
form a wide but incomplete incurrent tube; the excurrent tube 
is inconspicuous, placed on the opposite side; foot long. 

Shell minute and roundish oval; beaks straight ; cartilage long, 
placed at the shorter end of the shell, contrary to that in Kellia ; 
left valve with a minute thorn-like cardinal tooth; and in each 
valve two remarkably strong lateral teeth. 

The genus is intermediate between Montacuta and Kellia. 
“The Lasse usually inhabit the littoral zone, where they con- 

gregate in vast numbers at the roots of small sea-weeds, in the 
crevices of rocks, and in empty shells. LZ. rubra, a British spe- 
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cies, is viviparous, and lives as much out of the sea as in it, 
Other species occur in various parts of the world.”—JEFFREYs, 

Lepton, Turton. 

Liym.—Lepton, a minute piece of money (from leptos, thin). 
Syn.—? Solecardia (eburnea), Conrad, 1849. 
Distr.—20 sp. Universal. Laminarian and coralline zones. 

Fossil, 5 sp. Eocene—; United States, Europe. DL. squamosum, 
Mont. (exx, 61). 

Shell suborbicular, compressed, smooth, or shagreened, a little 
opened at the ends and longest behind; hinge-teeth 0-1 or 1:1 in 
front of an angular cartilage-notch ; lateral teeth 2-2 and 1-1. 

Animal with the mantle open in front, extending beyond the 
shell, and bearing a fringe of filaments, of which one in front is 
very large; siphon single, gills two on each side, separate ; foot 
thick, tapering, heeled and grooved, forming a sole or creeping 
disk.—ALDER. 

PristopHoraA, Carpenter, 1866. 
Distr.—P. oblonga, Carp. San Diego, Cal. 
Shell oval, with two diverging teeth in each valve, the anterior 

being conspicuously shorter than the posterior, sulcated near the 
beaks, ligament situated in a groove between them. 

Kenia, Turton, 1822. 
Liym.—Named after Mr. O’Kelly, of Dublin. 
Syn.—Cycladina (Adansonii), Cantr. 
Distr.—35 sp. Norway, New Zealand, California. Fossil, 20 

species. Eocene—; United States, Europe. K. suborbicularis, 
Mont. (exx, 92). 

Shell small, thin, suborbicular, closed; beaks small; margins 
smooth ; ligament internal, interrupting the margin (in K. sub- 
orbicularis),or on the thickened margins (in K. rubra) ; cardinal 
teeth 1 or 2, laterals 1—1 in each valve. 

Animal with the mantle prolonged in front into a respiratory 
canal, either complete (in A. suborbicularis) or opening into the 
pedal slit (in K. rubra); foot strap-shaped, grooved; gills large, 
two on each side, united posteriorly, the external pair narrower 
and prolonged dorsally; palpi triangular; posterior siphonal 
orifice single, exhalent. 

The hinges of these little shells are subject to variations, 
which are not constantly associated with the modifications of 
the mantle-openings. They creep about freely, and fix them- 
selves by a byssus at pleasure. XK. rubra is found in crevices of 
rocks at high-water mark, and often in situations only reached 
by the spray, except at spring-tides; other species range as 
deep as 200 fathoms. K. Laperousii (Chironia), Desh., was 
obtained, burrowing in sandstone, from deep water, at Monterey, 
California. 
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BORNIA, Philippi, 1836. Shell elongately oval, with slightly 
projecting beaks, almost equilateral, surface finely concentrically 
striated ; hinge with three teeth in the left valve, two small ante- 
rior and one somewhat remote and elongated posterior, right 
valve with only two diverging elongated cardinal teeth; carti- 
lage situated in a groove in front of the posterior teeth ; muscular 
impressions faintly marked. KK. corbuloides, Phil., occurs recent 
in the Mediterranean and the Atlantic, and fossil in miocene beds 
of Italy and the Vienna Basin. KX. seminula, Phil. (exx, 93-95). 

CYCLADELLA, Carp., 1865. Shell resembling Gidalina in form, 
thin, umbones flattened ; ligament external, very thin; the car- 
dinal teeth lie in the curve of the hinge-line, together with the 
laterals, which are distant. 

PYTHINA, Hinds. (Myllita, d’Orb. and Recl.) Shell trigonal, 
divaricately sculptured ; ligament internal; right valve with two 
lateral teeth, left with one cardinal and two laterals. 13 sp. New 
Ireland, Australia, Philippines. Fossil,2 sp. Hocene; France, 
Java. P. Deshayesiana, Hinds (cexx, 96). 

Cyamium, Philippi, 1845. 
Distr.—3 sp. Patagonia, Northern Europe, U.S. Fossil, 1 sp. 

Tertiary; Europe. C. Aniarcticum, Phil. (exx, 97). 
Shell oblong; hinge-teeth, 2-2; ligament double; cartilage in 

a triangular groove behind the teeth in each valve 
TURTONIA, ‘Hanley. Shell oblong, inequilateral, anterior side 

very short; ligament concealed between the valves; hinge-teeth 
9-2. Animal with the mantle open in front ; foot large, heeled ; 
siphon single, slender, elongated, protruded from the long end of 
the shell. Greenland, Norway, Britain; in pools and crevices of 
rocks between tide-marks, and in the roots of sea-weeds and cor- 
allines. Mr. Thompson obtained them from the stomachs of 
mullets taken on the northeast coast of Ireland. TZ. minuta, 
Hanley (cxx, 98, 99). 

HINDSIELLA, Stol., 1870. (Hindsia, Desh., 1860. Vasconia, 
Fischer.) Shell elongately subtriangular, nearly equivalve, with 
the lower margin insinuated, hinge with one or two (generally 
one in the right, two in the left) minute cardinal teeth in each 
valve; ligament external, supported by thin fulcra; muscular 
impression narrow, elongated, pallial line rather broad, simple. 
C. lobata, Desh. (ecxx, 100). Grignon. 

Tuecoponta, A. Ad., 1864. 

Distr.— Th. Sieboldi, A. Ad. China Seas. 
Shell oblong, very inequilateral, the anterior part being 

shorter than the posterior, concentrically suleated ; hinge in the 
left valve with two diverging cardinal teeth with a cup-like pro- 
jecting fold between them, a single posterior lateral tooth present ; 
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pallial line single and radiately grooved, anterior muscular scar 
triangular, posterior oval. 

GALEOMMA, Turton 
ELtym.—Galee, weasel ; omma, eye. 
Syn.—Hiatella, Costa (not Daud.). Parthenopea, Scacchi (not 

Fabr.). 
Distr.—14 sp. Britain, Mediterranean, Mauritius, Pacific. 

Fossil, 1 sp. Pliocene—; Sicily. G. Turtoni, Forbes and 
Hanley (cxx, 1). 

Shell thin, oval, equilateral, gaping widely below; invested 
with a thick, fibrous epidermis; beaks minute; ligament inter- 
nal; teeth 0-1. 

Animal with the mantle-lobes united behind and pierced with 
one siphonal orifice, margins double, the inner with a row of 
eye-like tubercles; gills large, subequal, united behind ; palpi 
lanceolate, plaited; foot long, compressed, with a narrow flat 
sole. 

The Galeomma spins a byssus, but breaks from its mooring 
at will and creeps about like a snail, spreading out its valves 
nearly flat.—CLARKE. 

THYREopsts, H. Ads., 1868. Shell resembling Galeomma, nearly 
equilateral, subtriangular, beaks slightly tumescent, and with 
the whole of the ventral margins widely gaping. G.coralliophaga, 
H. Ad. (exx, 2,3). Mauritius. 

ScinTILLA, Desh. 

Distr.—53 sp. Philippines, North Australia. Fossil; Eocene. 
C. Philippinensis, Desh. (cxx, 4). 

Shell transversely oval, obtusely rounded at the sides, equi- 
lateral, thin, shining, sometimes a little gaping; ligament 
internal, oblique; two diverging cardinal teeth in the left valve, 
one in the right valve; lateral teeth posterior, one in the right, 
two in the left valve; pallial impression simple. 

PassyA, Deshayes, 185. of 

Distr.—P. Eugenti, Desh. (exx, 5). Eocene; ‘Paris Basin. 
Shell regular, modioliform, triangular, depressed, greatly 

gaping on both sides; beaks anterior; hinge short and narrow, 
with a single tuberculiform tooth ; ligament internal? mus- 
cular impressions small, submarginal; pallial line simple. 

LrBratuLa, Pease, 1865. 

Distr.—L. plana, Pse. On coral, Pacific Isles. 
Semilunar, much compressed (like a Placuna), slightly gaping 

all round, cardinal margin crenulated, cartilage median, internal. 
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(Solemyacea.) 

Famity SOLEMYID#. 

Shell elongated, transverse, equivalve, regular, very inequi- 
lateral, gaping, thin, covered (in Solemya, the recent genus) with 
a thick epidermis, extending beyond the shell-margins as a fringe ; 
hinge toothless ; ligament inserted in an oblique process and 
hidden; pallial line simple. Along with Solemya have been 
associated a number of fossil forms agreeing generally in the 
shape of the shell, yet by no means of certain relationship with it. 

Sotemya, Lamarck, 1818. 

Syn.—Solenomya, Menke, 1828. Janeira, King. 
Distr.—6 sp. United States, Canaries, West Africa (Gaboon 

River), Mediterranean, Australia, New Zealand ; burrowing in 
mud; 2 fathoms. Fossil,4 sp. Carb.—; Britain, Belgium. 
2 Cret. sp.; N. America. S. Australis, Lam. (cxxiii, 63). 

Shell elongated, cylindrical, gaping at each end; epidermis 
dark, horny, extending beyond the margins; umbones posterior; 
hinge edentulous; ligament concealed; pallial line obscure. 
Outer layer of long prismatic cells, nearly parallel with the 
surface, and mingled with dark cells,as in Pinna; inner layer 
also cellular. 

Animal with the mantle-lobes united behind, with a single 
siphonal orifice, hour-glass shape, and cirrated ; foot proboscid- 
iform, truncated and fringed at the end; gills forming a single 
plume on each side, with the lamine free to the base; palpi long 
and narrow, nearly free. 

CuinopistHA, Meek and Worthen, 1870. 

Distr.—C. antiqua, Meek (cxx, 16,17). Devon.; Ohio. C. 
radiata, Hall. Carb.; Ills. 

Shell transversely oval, very thin, rather ventricose, equivalve, 
very inequilateral; beaks near the posterior extremity and 
directed backward, that of the right valve with its immediate 
apex curving under the beak of the left, which seems to be a 
little excavated for the reception of the same; ligament external, 
short, rather prominent, and occupying an oval or lance-oval 
shallow cavity, formed by the slight inflection of the margins of 
the valvesimmediately behind the beaks; valves with their margins 
smooth within and closed all around; hinge apparently edentu- 
lous ; surface smooth, with growth-lines and sometimes traces 
of fine radiating lines; muscular impressions shallow; pallial 
line slightly marked, without sinus. 

Differs from Solemya in its short gibbous form, want of internal 
ridge, closed margins, entirely external ligament, ventricose beaks, 
and their posterior position. 
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( Carditacea.) 

Famity CRASSATELLIDA. 

Shell oblong, posteriorly usually somewhat produced, mostly 
concentrically striated or sulcated, covered with an epidermis; 
hinge with a few cardinal teeth, and a cartilage-pit in both 
valves; lateral teeth, when present, slightly developed, elongated ; 
pallial line entire. 

CRASSATELLA, Lamarck, 1799. 

Etym.— Crassus, thick. 
Syn.—Pachythzrus and Scambula, Conrad. 
Distr.—34 sp. Australia, New Zealand, Philippines, India, 

West Africa, Canaries, Brazil. Fossil, 64 sp. Cret.—; Patagonia, 
United States, Europe. C. Antillarum, Reeve (cxxiii, 64). 

Shell solid, ventricose, attenuated behind, smooth or concen- 
trically furrowed; lunule distinct ; ligament internal; margin 
smooth or denticulated; pallial line simple; hinge-teeth 1-2, 
striated, in front of cartilage-pit; lateral teeth 0—1, 1—0; 
adductor impressions deep, rounded; pedal small, distinct. 

Animal with mantle-lobes united only by the branchial septum; 
inhalent margins cirrated; foot moderate, compressed, triangular, 
grooved; gills smooth, unequal, outer semilunar, inner widest 
in front; palpi triangular. 

In Crassatella pulchra the animal is like Astarte; foot lingui- 
form, slightly grooved; palpi short and broad, few-plaited ; 
outer gill narrower in front. 

CRASSITINA, Weinkauff, 1881. Proposed for the smaller species, 
with crenated margins of the valves. 

PrycHomya, Agassiz, 1842. 

Syn.—Radioconcha, Conrad, 1869. Pleuroconcha, Conrad, 
1872. 

Distr.—Oolitic, Cretaceous ; Europe, U. 8. TZ. plana, Agass. 
Shell ovately elongated, moderately compressed, beaks close 

together, placed . subanteriorly, surface radiately ribbed, 
anteriorly generally divaricately striated; hinge with three 
diverging cardinal teeth in each valve, and the cartilage-pit 
situated in front of them; muscular impressions elongately 
oval, rather large ; pallial line truncate posteriorly. 

ANTHONIA, Gabb, 1864. 

Distr.—A. cultriformis, Gabb (exxi, 61, 62°. Cretaceous ; 
California. 

Shell narrow, compressed, posteriorly very elongated, ante- 
riorly shortly rounded, beaks obtusely pointed ; hinge with two 
elongated, somewhat diverging cardinal teeth in each valve; a 
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pit is seen posterior to them in both valves, and judging from 
the general resemblance of the shell to Crassatella, it is probably 
destined to receive a cartilage. 

Pronok, Agassiz, 1843. 
Syn.—Venulites, Schloth. 
Distr.—Liassic; Europe. P. triangularis, Schloth. 
Shell subtrigonal, like an Astarte or Cytherea, with slight 

concentric striation on the surface; hinge of the right valve 
with two cardinal teeth, the anterior one extending somewhat 
below and forming the margin of an elongated pit, above which 
there is a small sublunular tooth; a small oblique cartilage-pit 
is situated just behind the beak and a large remote posterior 
lateral tooth is also present; fulcrum strongly thickened. The 
hinge of the left valve must possess two cardinal and one sub- 
lunular and one posterior double lateral teeth. If Quenstedt’s 
figure and description of the hinge of P. triangularis, Schloth., 
is correct, this would be the oldest form of Crassatellidz, though, 
as that author remarks, the hinge-teeth of the right valve very 
much resemble those of a Cyprina; and should it be proved 
that the small pit is only an accidental depression in which a 
part of the external ligament is situated, the generic name would 
have to be cancelled, and the species referred to Cyprina, with 
which the shell perfectly agrees in form. 

CRASSATELLINA, Meek, 1871. 

Syn.—Etea, Conrad, 1873. 
Distr.—C. oblonga, Meek (cxxi, 7-9). Cret.; U.S. 
Shell transversely trapezoidal, equivalve, inequilateral, with 

free margins closed and smooth within ; hinge with two cardinal 
teeth, and one elongated anterior and one posterior lateral tooth 
in each valve ; anterior cardinal tooth of the left valve trigonal, 
and deeply emarginate below ; posterior very much compressed, 
oblique, and somewhat elongated; cardinal teeth of right valve 
diverging, with a triangular pit between for the reception of the 
larger triangular tooth of the other valve; anterior one small, 
oblique. and connected at its upper end with the posterior 
extremity of the anterior lateral; posterior larger, oblique, 
longitudinally furrowed, and perhaps emarginated below, while 
just behind and above it there is a narrow oblique slit or pit, for 
the reception of the thin anterior cardinal of the other valve; 
lateral teeth elongated parallel to the cardinal margins; the 
anterior one of the right valve, and the posterior of the left, 
apparently continued so as to connect with the upper ends of 
the cardinal teeth ; ligament external; pallial line simple. 

ERIpHy.a, Gabb, 1864. 

Syn.—Dozyia, Bosquet, 1868. Gouldia, C. B. Ad. (in part). 
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Distr.—Recent and Cretaceous; N. Am., Eur. £. wmbonata, 
Gabb (exxi, 11-13). 

Shell suborbicular, moderately compressed, with pointed, 
approximate beaks, with a deep narrow lunule, in external 
character resembling Dosinia; muscular impressions large, but 
not deeply impressed, pallial sinus moderate, roundish, slightly 
ascending; hinge strong, in the right valve with two cardinal 
teeth, the central one strong and thick, often grooved, the 
anterior thinner and marginal; in the left valve also with two 
cardinal teeth, the subanterior thick, the posterior thinner ; one 
small anterior lateral (lunule) tooth of the left valve fits into a 
corresponding pit of the right, and another small longish pos- 
terior and remote one of this valve into a corresponding cavity 
of the left valve. The best known species is Lucina lenticularis, 
Goldf., from the ecretaceous beds near Aachen. 

This is a very different shell from Dosinia as regards hinge- 
teeth as well as the form of the pallial sinus. It appears very 
probable that some of the Jurassic Astartes (A. excavatum and 
others), belong to this genus, but a very careful examination of 
the hinge and of the pallial line, which is broad, though very 
faint, and also of its sinus, will be necessary. The hinge-teeth 
of Eriphyla closely approach those of Astarte, but these have no 
distinct lateral teeth, nor a deep lunule or sinus. It is now 
generally recognized as a Crassatellid genus. 

Famity ASTARTIDA. 

Shell thick, solid, equivalve, the cardinal teeth always well- 
developed, 2-3 in each valve; lateral teeth sometimes present on 
one or both sides, ligament always external, strong; muscular 
scars ovate, the anterior usually with a small deep superimposed 
pit, produced by the retractile muscle of the foot; pallial line 
entire. 

SuspraMity ASTARTINA. 

Shell subtrigonal or roundly oval, with a smooth, concentric- 
ally striated or suleated surface. 

ASTARTE, Sowerby, 1816. 
Etym.—Astarte, the Syrian Venus. 
Syn.—Crassina, Lamarck, 1818. Tridonta, Schum., 1817. 

Goodallia, Turton, 1822 (part). 
Distr.—20 sp. Behring’s Straits, Wellington Channel, Kara 

Sea, Ochotsk, United States, Norway, Britain, Canaries, Aigean; 
30-112 fathoms. Fossil, 285 sp. Carb.—; North and South 
America, Europe, Thibet. A. semisulcata, Leach (exxii, 34). A. 
Danmoniensis (exxiii, 123). 
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Shell suborbicular, compressed, thick, smooth or concentrically 
furrowed ; lunule impressed ; ligament external ; epidermis dark ; 
hinge-teeth 2-2, the anterior tooth of the right valve large and 
thick; anterior pedal sear distinct; pallial line simple. 

Animal with mantle open; margins plain or slightly fringed ; 
siphonal orifices simple; foot moderate, tongue-shaped ; lips 
large, palpi lanceolate; gills nearly equal, united behind, and 
attached to the siphonal band. 

The animal of Astarte borealis has mantle-margins free, plain, 
slightly cirrated in the branchial region; united posteriorly by 
the branchial septum, forming a single excurrent orifice; pedal 
muscles distinct from adductors ; gills flat, finely striated, desti- 
tute of internal partitions; outer gill narrow, elliptical, with a 
simple margin; inner gill grooved, conducting to the mouth. 

ASTARTELLA, Hall and Whitney, 1858. The anterior tooth of 
the right valve has a longitudinal pit in the summit. A. vera, 
Hall (exxii, 14,15). Coal-measures ; Illinois and Indiana. “* “ 

GONILTA, Stol., 1870. Shell orbicular, small, hinge with three 
distinct cardinal teeth in each valve, surface with angular strie, 
no epidermis. A. bipartita, Philippi ,(exxii, 35). The round, 
rather Lucinoid form and the angular striation of the surface 
indicate in this species a distinct section of Astarte, similar 
to Cyclas, a subgenus of Lucina. 

LrRopIscus, Con., 1869. Shell subquadrangular, concentrically 
ribbed, posterior side lobed by an impressed line; hinge with 
two cardinal teeth in each valve, right valve with a small pyram- 
idal anterior lateral tooth, left with a posterior one distant 
from the cardinals. Ast. tellinoides, Con. Eocene. 

RIcTOCYMA, Dall, 1871. Shell and hinge like Astarte ; sculpture 
consisting of broken, nodulous waves, irregularly concentric, 
covered witha thick epidermis ; equivalve and nearly equilateral. 
A. mirabilis, Dall (exxii, 36). Alaska. 

CRASSINELLA, Bayle. Shell obliquely lengthened, subquadran- 
gular. A. obliqua, Desh. Jurassic. 

PLIONEMA, Conrad, 1872. Shell subrotund, sculptured, with 
close radiating lines or fine ribs; hinge of left valve with two 
robust diverging teeth; lunule none, A. Guerangeri, d’Orb. 

GooDALLtA | Turton, 1822), Deshayes, 1860. 

Syn.—Parastarte, Conrad, 1862. Callicistronia, Dall, 1883. 
Distr.—Recent; Europe, U. 8. Fossil, 8 sp. Eocene; Paris. 

G. miliaris, Defrance (exxi, 18). 
Shell small, trigonal, equivalve, inequilateral ; valves closed ; 

cardinal teeth in the right valve two, diverging, separated by a 
triangular socket; in the left valve, one triangular, sometimes 
bifid ; lateral wanting, or rudimentary ; ligament external, very 
short; pallial line simple. 
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GoopALLiopsis, Raincourt and Munier, 1863. 

Distr.—G. Orbignyi, Paid and Mun. (cxxi,19,20). Eocene; 
Fercourt. 

Shell oval, flattened, equivalve, inequilateral, smooth, slightly 
dilated in front, and compressed behind; valves closed ; hinge 
with two cardinal teeth, separated by a triangular socket, in 
each valve; lateral teeth distinct and elongated, one in each 
valve. Other characters those of Goodallia. 

GROTRIANA, Speyer, 1860. 

Distr.Oligocene; Germany. Cretaceous; So. India. G. 
semicostata, Speyer (cxxi, 21, 22). 

Shell roundish, moderately compressed} concentrically sul- 
cated or striated, lunula and area very deeply excavated; beaks 
produced and pointed, hinge with two or more (often three) car- 
dinal teeth in the right and two in the left valve, the middle 
tooth in the former and the anterior in the latter being the 
strongest ; each valve with a rib-like marginal lateral tooth on 
either side ,accompanied by a groove, muscular i impressions oval, 
moderately excavated, internal margin finely crenated. 

This genus greatly resembles in external form an Astarte, but 
is readily distinguished from it by the presence of the peculiarly 
elongated lateral teeth and the deep lunula and area. The car- 
dinal teeth equally easily distinguish the genus from Eriphyla, 
Gabb (Crassatellide), in which the pallial line is truncate pos- 
teriorly, or more or less distinctly sinuated. 

Praconta, Stoliczka, 1870. 
Syn.—Hippopodium, d’Orb. (in part). 
Distr.—Oolite—. P. terminalis, Romer. 
Shell oval, elongated, solid, very inequilateral, beaks sub- 

anterior, approached, incurved, surface concentrically lamellated 
or striated; muscular impressions strong; hinge with two car- 
dinal teeth in the left and three in the right valve, the anterior in 
the latter being often obsolete, and the posterior are in both 
elongated; sometimes there appears to be an indication of a 
posterior lateral tooth. This genus includes a great number of 
chiefly lower and middle mesozoic species; there are scarcely 
any known from cretaceous deposits. 

ALVEINUS, Conrad, 1865. 

Distr.—Tertiary ; Miss. A. minuta, Conr. (exxi, 23 
Shell smooth, anterior, posterior and ventral margins chan- 

neled within; hinge of right valve emarginated under the apex, 
and having one pyramidal tooth anteriorly ; hinge of the left 
valve with a pit under the apex, and two diverging teeth 
anteriorly. 
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Lureria, Deshayes, 1860. 

Disir.—2 sp. Fossil. Paris Basin. LZ. Parisiensis, Desh. 
(exxi, 24). 

Shell small, orbicular, globose, equivalve ; valves closed; border 
simple and entire; hinge narrow; cardinal teeth three in each 
valve, two diverging; the third large and obliquely placed 
between the others; muscular scars small, oval, submarginal, 
equal; pallial line simple; ligament external. 

Micromeris, Conrad, 1866. 

Syn.—Pteromeris, Conr., 1865. 
Distr.—Eocene; Alabama. JM. minutissima, Lea (exxi, 25). 
Shell trigonal, with produced, somewhat attenuated, rather 

straight beaks, ventrally rounded, slightly inflated, striated or 
suleated on the surface; the hinge appears to have two small 
cardinal teeth in the left valve and one in the right, and one long 
posterior lateral tooth in each. 

Woopta, Deshayes, 1860. 
Etym.—Dedieated to Searles V. Wood, a distinguished pale- 

ontologist of England. Syn.—Digitaria, Wood. / 354, Crag MeU.il, 197, 
Distr.—1 recent sp. Mediterranean; also fossil in the Tertiary. 

W. marginalis, Desh. (exxi, 26). 
Shell small, rounded, equivalve, equilateral; valves closed, 

smooth, or ornamented with oblique, curved strie#; hinge thick; 
right valve with a single, large, median, triangular tooth, de- 
pressed or channeled in the middle; left valve with two narrow, 
unequal, diverging teeth; lateral tooth wanting or rudimentary ; 
ligament internal, small; muscular scars small, equal, oval or 
ovate; pallial line simple. 

Exatai,, Issel. 

Distr.—E. Arconatii, Issel (exxi, 27, 28). Red Sea. 
Shell ovately elongated, much compressed, inequilateral, ante- 

riorly much shorter; concentrically striated ; umbones very small, 
curved in; lunule small, deep; hinge with a single, large, elon- 
gated cardinal tooth in each valve. 

In form it resembles Goodallia, but also exhibits considerable 
relation to some of the elongated forms of Loripes. 

Evroxa, Conrad, 1864. 

Distr.—E. latisuleata, Conr. (cxxi, 16,17). Miocene; U.S. 
Shell like Astarte, somewhat produced posteriorly, hinge 

apparently with three cardinal teeth in the left valve, the two 
teeth on the sides being much smaller than the median one, and 
two teeth in the right valve. 
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Opts, Defrance. 

Etym.—Opis, a name of Artemis. 
Distr.—Fossil, 42 sp. Trias—Chalk; Europe. 0. lunulata, 

Miller (exxi, 33). 
Shell strong, ventricose, cordiform, obliquely keeled; beaks 

prominent, incurved, or subspiral; cardinal teeth 1:1; lunule 
distinct. 

opisoMA, Stoliczka, 1870. Shell trigonal, much higher than 
long, with long attenuated slightly incurved and approached 
beaks, lunule large and deep; hinge with three elongated cardinal 
teeth in each valve, and a small posterior lateral tooth situated 
above the posterior muscular impression, which is only slightly 
larger than the anterior one, both being deeply excavated. 

Species referable to this group occur in Upper Jurassic and 
Cretaceous rocks; in form they perfectly resemble some species 
of Opis, but the hinge is considerably different, possessing 
more cardinal teeth than are to be observed in that genus. O. 
Geinitziana, Stol. (cxxii, 38). 

Prosocatus, Keferstein, 1857. 
Distr.—3 sp. Devonian; Eur. P. ovalis, Keferstein (cxxii, 

45, 46). 
Shell long oval, thick, smooth, lunule deep; cardinal teeth 2°2, 

the anterior oblique, the posterior strong and lengthened, nearly 
parallel with the hinge-margin; no lateral teeth; anterior mus- 
cular impression deep, posterior shallow. 

Pacuypbomus, Morris, 1845. 

Etym.—Pachus, thick ; domos, house. 
Syn.—Megadesmus, Sowb. 
Distr.—Fossil,5sp. Devonian? New South Wales, Tasmania. 
Shell oval, ventricose, very thick; ligament large, external ; 

lunette more or less distinct; hinge-line sunk; teeth one or two(?) 
in each valve; adductor impressions deep; anterior pedal scar 
distinct ; pallial line broad and simple, or with a very shallow 
sinus. 

notomyA, M’Coy, 1847. (Mzonia, Myonia, Pyramia, Cleobis, 
Dana.) Shell transversely oval, subequivalve, inequilateral, 
solid, slightly gaping at both ends; hinge with one strong tooth 
in the right valve, which appears to correspond to a pit in the 
left, the two muscular impressions are large and deep, a third, 
small accessory one is situated above the anterior large one; 
pallial sinus very small, or only indicated by a truncation of the 
pallial line; ligament strong, external. Paleozoic; New South 
Wales. P. securiformis, M’Coy (exxi, 10). 

ASTARTILA, Dana, 1849. Shell elongately subtriangular, inequi- 
lateral, slightly inflated, moderately thick at the beaks and near 
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the margins, thin in the middle, on the surface concentrically stri- 
ated or lamellated ; ligament external, very long; muscular impres- 
sions rather large, the anterior close to the hinge and witha 
small superimposed impression; pallial line entire, hinge un- 
known. A. intrepida, Dana (cxxii, 14). Carb.; N. S. Wales. 
This group is based upon a number of carboniferous species 
from New South Wales; they greatly resemble in external form 
the subgenus Caryatis of Cytherea, but the long ligament and 
muscular impressions appear to be very similar to those of 
Astarte. The examination of the hinge-teeth is required for the 
correct determination of the family to which these shells belong. 

Mecynopon, Keferstein, 1857. 

Distr.—Devon.; Eur. WM. carinatus, Goldfuss (exxii, 42, 43). 
Shell rather long, thin, concentrically striated or smooth, with 

a diagonal keel, extending from the beak to the posterior margin; 
ligament external, short ; hinge in either valve with an elevated, 
long tooth parallel with the hinge-margin, and a pit, posterior 
to the tooth in the right valve, and anterior to it in the left, in 
both valves a long and stout posterior lateral tooth; anterior 
muscular impression deep, with a smaller but deeper impression 
of the foot-retractor behind it; posterior impression near the 
middle of the posterior margin. 

SuspraMity CARDITINA. 

Shells roundly ovate or transversely elongated, always pro- 
vided with radiating ribs or strie. 

Carpita, Bruguiére, 1789. 
Etym.—Cardia, the heart. 
Syn.—Arcinella, Oken. Pseudocardia, Vetocardia, Conrad. 

Actinobolus, Klein, 1753. 
Distr.—50 sp. Universal. Fossil, 5 sp. Lower Silurian— 

Trias; United States, Europe, New South Wales, Tasmania. (. 
sulcata, Lam. (exxiil, 67). C. antiquata, Linn. (cexxiii, 68). 

Shell oblong, radiately ribbed; ligament external; margins 
toothed ; hinge-teeth 1:2, and an elongated posterior tooth; 
pallial line simple; anterior pedal scar close to adductor. 

Animal with the mantle-lobes free,except between the siphonal 
orifices ; branchial margin with conspicuous cirri; foot rounded 
and grooved, spinning a byssus; labial palpi short, triangular, 
plaited ; gills rounded in front, tapering behind, and united 
together, the outer pair narrowest. 

REDONIA, Rouault. Shell oval, tumid; hinge with cardinal 
and posterior teeth; anterior adductor bounded by a ridge. 
Fossil. Lower Silurian; Brittany, Portugal. C. Deshayesiana, 
Rouault (exxii, 47, 48). 
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Mriunerta, Dall, 1881. 
Etym.—In honor of the late Dr. J. W. Milner, of the U. 8. 

Fish Commission. Syn.—Ceropsis, Dall, 1871. 
Distr.— M. minima, Dall. Nestling in Haliotis, California. 
Shell small, ribbed or sculptured; with a A-shaped cardinal 

tooth in the right valve; left valve with a stout anterior and 
slender posterior cardinal tooth, diverging, and a very slight 
groove in the posterior margin; no lateral teeth in either valve, 
and no groove in the right valve; umbones almost postericr, 
general form trapezoidal. 

MyviticarprA, Blainv., 1824. 
Distr.—24 sp. Universal. MM. variegata, Brug. (cxxiii, 69). 
Shell elongated, very inequilateral, with squamous radiating 

ribs; hinge with an anterior triangular cardinal tooth ; posterior 
cardinal tooth double in the left valve; no anterior laterals. 

Foot rounded, grooved, byssiferous. 
AZARELLA, Gray, 1852. (Beguina, Bolten, 1798.) Shell com- 

pressed, margins rounded, striated; hinge elongated, submar- 
ginal, without lateral teeth. J/. semiorbiculata, Linn. (exxiii, 
Os v1). 

GLANS, Muhlfeldt, 1811. Shell trapezoidal, with radiating ribs. 
M. trapezia, Brug. 

THECALIA, H. and A. Adams, 1855. Shell oblong, radiately 
ribbed ; interiorly with a remarkable cup-like inflection of the 
ventral margin of each valve, resembling the cup of a Calyptriea. 
M. concamerata, Chemn. (exxii, 49). 
PALMOCARDITA, Con., 1867. Shell elongately trapezoid, inequi- 

lateral, moderately inflated, radiately ribbed; hinge with two 
blunt cardinal teeth and one posterior lateral tooth in each valve. 
Conrad proposed this group for the Triassic Cardium austriacum, 
Hauer, but the better known Cassian Cardita crenata, Munst. 
(exxii, 50,51), may rather be considered as the type. These 
cretaceous Mytilicardiz mostly differ from the recent species by 
the want of an anterior insinuation of the ventral margin, where in 

true Mytilicardiz there should be a small gape; the posterior 
cardinal is also less elongated in the fossil forms. 

CARDITAMERA, Conrad, 1838. 

Syn.—Lazaria, Gray, 1853. 
Disir.—6 sp. W. Coast N. America, W. Indies, Madagascar. 

Fossil. Miocene; U.S. C..pectunculus, Brug. (exxiii, 72). 
Shell transverse, oblong, inequilateral, beaks subanterior, radi- 

ately ribbed; hinge with two cardinal and two lateral diverging 
teeth in each valve, the posterior teeth being in each case much 
elongated, the anterior short and more or less pointed, sub- 
lunular. 
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VENERICARDIA, Lam., 1801. 

Syn.—Cardiocardita, Blainv. 
Distr—V. planicostath, Lam. (exxiii, 73). Fossil; Cret., 

Tert. 
Shell suborbicular, inequilateral, radiately ribbed ; hinge with 

two oblique cardinal teeth, and no laterals. 
Animal locomotive, with a sickle-shaped foot, like Cardium. 
CYCLOCARDIA, Con., 1867. Rounded, radiately costate, covered 

with a rough epidermis; hinge with two robust teeth in the left 
valve, directed obliquely backwards, the posterior one elongated 
and slightly curved; anterior tooth of the right valve rudiment- 
ary. V. borealis, Con. (cxxiii, 74). 3sp. U.S. 

PLEUROMERIS, Conrad, 1867. Shell subtriangular, radiately 
ribbed, hinge in the right valve with one broad, furrowed, 
recurved tooth, in the left valve with three teeth, the anterior 
one small and fitting into a cavity in the opposite valve. JV. trv- 
dentata, Say (cxxii, 50). 

Miopon, Carpenter, 1864. 

Distr.—M. prolongatus, Carp. West Coast U.8. MM. orbicu- 
laris, Sowb. (exxii, 52-54). Oolite ; England. 

Shell ovately subtrigonal, small, solid, ventrally much produced, 
with the umbones situated anteriorly, radiately ribbed, the ribs 
being partially intersected by concentric sulcations; hinge in the 
right valve with one posterior cardinal and one anterior lateral 
tooth, left valve with one triangular anterior and one elongated 
posterior cardinal, and a very small anterior lateral tooth. 
Closely allied to Pleuromeris. 

Proroxkta, Boehm, 1883. 

Distr.—Fossil, 4 sp. P. (Cardita) ovalis, Quenst. 
Shell small, long-ovate, equivalve, very inequilateral, beaks 

slightly curved, anterior; surface concentrically striate; inner 
margin thickened and crenulated; teeth 1:2, with a slightly 
developed posterior lateral and a still smaller anterior lateral ; 
anterior impression linear, deep, surrounded by a_ peculiar 
swelling, posterior impression on a raised plate. 

CaARDITELLA, E. A. Smith, 1881. 

Distr.—3 sp. S. Am. C. pallida, Smith. 
Shell exteriorly like Cardita; hinge composed of two cardinal 

teeth in the left valve and one in the other; each valve has also 
two lateral teeth, one nearly marginal on the one side, the other 
on the opposite side being well within the outer edge, with a 
groove between it and the margin for the reception of the sub- 
marginal tooth of the other valve; external ligament small, yet 
distinct ; internal cartilage minute, placed immediately beneath 
the apex of the valves; pallial line simple. 

16 
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CarpirTopsis, EK. A. Smith, 1881. 

Distr.—C. flabellum, Reeve. 
Shell without external ligament; cardinal teeth one on one 

side of the cartilage-pit, and two united above on the other side ; 
lateral teeth more delicate than in Carditella, internal ligament 
considerably larger. 

PLEvuROPHORUS, King, 1848. 

Syn.—Unionites, Wissm. 
Distr.—P. costatus, Brown (cxxi, 6). Permian; England. 
Shell oblong; dorsal area defined by a line, or keel; umbones 

anterior, depressed; hinge-teeth 2-2; laterals 1-1, elongated, 
posterior; anterior adductor impression deep, with a small pedal 
sear close to it, and bounded posteriorly by a strong rib from the 
hinge; pallial line simple. 

MatuertA, Billings, 1858. 

Etym.— Dedicated to Mr. Mather, of the Geological Survey of 
New York. 

Distr.—M. tenera, Billings (cxxii, 57-59). Trenton limestone ; 
Canada. 

Shell transverse, equivalve; beaks near the anterior end; two 
small obtuse cardinal teeth in the left valve, and one in the 
right; ligament external. 

SeprocarpiA, Hall and Whitfield. 

Distr.—S. typica. Jurassic; Nevada. S. rara, Meek (cxxii, 
5d, 56. 

Shell inequilateral, cordiform ; hinge strong; right valve with 
a strong, recurving, hooked tooth under the beak, and a deep 
cavity below and exterior to it, which is profoundly excavated 
in the thickened substance of the shell; in the left valve a large 
deep cavity corresponds to the tooth of the right valve ; lateral 
teeth obsolete; ligament external, situated in a groove formed 
by a thickened, overlapping portion of the shell posterior to 
the tooth and corresponding cavity; anterior adductor muscular 
sear very large and deep, separated from the general cavity of 
the shell by a calcareous plate, or septum, extending across the 
anterior end of the valve on the inner side of the scar, thereby 
forming a distinct chamber in each valve; posterior adductor 
scar much smaller, situated within the posterior cardinal margin; 
pedal scars not observed; surface of the shell marked in the 
typical species by strong, elevated, radiating ribs, with orna- 
mented surfaces similar to many of the recent species of Cardium. 

Awnopontopsis, M’Coy, 1851. 

Distr.—Silur.; Eng., U. 8. Type, A. angustifrons, M’Coy- 
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Shell rather compressed, subtrigonal or trapezoid, anteriorly 
generally somewhat narrowly rounded, posteriorly obliquely trun- 
eate, hinge rectilinear, shorter than the length of the shell, with 
an internal posterior marginal tooth, double in the right valve, 
and a second shorter one in front of the beaks; a small cardinal 
tooth is said to be occasionally present below the beaks; mus- 
cular scars ovate, the posterior larger and stronger than the 
anterior; pallial line entire. 

Stoliczka considers Microdon, Conrad (p. 191), identical with 
Anodontopsis. 

PSEUDAXINUS, Salter. Shell thin, edentulous, convex, with 
prominent umbones, and a strong posterior carinated edge ; beaks 
anterior; no lunette. A. securiformis, M’Coy, and allied forms. 

ORTHODONTISCUS, Meek, 1873. Right valve with a well-defined 
cardinal tooth, left valve with a corresponding fosset and a rudi- 
mentary tooth in front of it; lateral teeth double in the right 
valve, single in the left. A. Milleri, Meek. Silur.; Ohio. 

PacuycarpiA, Hauer, 1857. 

Distr.—P. rugosa, Hauer. Alpine Trias. 
Shell long-oval, nearly trigonal, very inequilateral, concen- 

trically striated or smooth; beaks prominent, approaching, 
nearly terminal; anterior side strongly swollen, with lunule; 
posterior side somewhat compressed ; margins smooth, the ven- 
tral convex in outline; ligament external, short; teeth two in 
each valve, strong, diverging, the anterior in the right valve 
less developed and nearly marginal; a long, posterior, lateral 
tooth in each valve; muscular impressions small, the anterior 
deep. 

Orper ASIPHONIDA. 

Mantle-margins open; no siphons; pallial impression without 
sinus. 

Suborder HomomyariA. Mantle-margins open or closed behind ; 
both muscular impressions equally distinct. 

Suborder HereroMyaria. Frequently inequivalve; anterior 
muscular impression very small, posterior impression large. 

Suborder Monomyaria. Having a single posterior or sub- 
central adductor-muscle and impression. 

SuporpeR HOMOMYARTIA. 

( Cardiniacea.) 

Famity CARDINIID A. 

Shell obliquely lengthened or oval, smooth or concentrically 
striated; ligament external, moderately long; cardinal teeth 



236 CARDINIIDA. 

usually but slightly prominent, sometimes obsolete ; lateral teeth 
more or less developed, often very thick ; muscular impressions 
simple, deep. (Entirely fossil.) 

Carpontcona, M’Coy, 1855. 

Distr.—20 sp. Carboniferous; Europe, United States. C. 
acuta, Sowb. (exxiv, 97). 

Shell elongated, solid, with moderately tumescent, not eroded, 
beaks, somewhat impressed in front of them; ligament strong, 
external; surface concentrically striated; hinge with one very 
thick cardinal tooth in the right valve, extending posteriorly, 
with one long anterior and one long posterior lateral tooth ; 
muscular sears one either side, each surmounted by a small 
accessory impression. 

AnTHRACcOSIA, King, 1856. 

Etym.—Anthraz, carbon, in allusion to the carboniferous de- 
posits in which the genus is usually found. 

Distr.—61 sp. Devonian—Carboniferous ; Westphalia, Sax- 
ony, Russia, Belgium, Great Britain, N. America. A. Loltnert, 
Ludwig (cxxv, 10). 

Shell equivalve, inequilateral. Teeth one in each valve below 
the umbone, rather low and massive; crown of tooth of right 
valve excavated anteriorly and ridged posteriorly; crown of 
tooth of left valve ridged anteriorly and sloped posteriorly. 
Umbonal ligamental fulcra each a furrow excavated in the hinge- 
plate, between the umbone and tooth; scars of the anterior set 
of pedal muscles, situated above the anterior adductor muscular 
impressions. 

Anthracosia differs from Unio, to which genus the majority of 
the Unioniform shells have been referred, in its simpler dental 
system and in the absence of supplementary pedal muscles. 

ANOPLOPHORA, Sandberger, 1862. 

Syn.—Unionites, Munst. Myacites, Auct. 
Distr.—Triassic. A. lettica, Quenst. (exxii, 37). 
Shell elongated, laterally moderately compressed, inequilateral, 

beaks subanterior, hinge with a small indentation, without any 
perceptible cardinal teeth and with very slightly thickened lateral 
margins on either side; anterior muscular impression cordiform, 
enlarged, posterior very faint, ligament linear, external. 

Most of the species referable to this genus occur in the Trias ; 
they differ from Cardinia by the want of hinge-teeth, and some 
forms closely resemble Pleurophorus, but they appear to have a 
thinner shell. 
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Triconopus, Sandberger, 1864. 
Distr.— T. Sandbergeri, Alberti (exxi, 29, 30). Triassic. 
Shell like Cardinia, hinge also nearly the same, except that 

the posterior lateral tooth is very strong, single in the right and 
double in the left valve; anterior lateral tooth short and small ; 
cardinal teeth distinct; muscular impressions elongated and 
attenuated above. Closely allied to Cardinia. 

CarpintA, Agassiz, 1841. 
Etym.— Cardo-inis, a hinge. 
Syn.—Thalassides, Berger, 1833 (no description). Sinemuria, 

Christol. Pachyodon, Stutch. Ginorga and Dihora, Gray. 
Storthodon, Brown. 

Distr.—Fossil, 71 sp.  Silurian—Inferior Oolite; Europe, 
along with marine shells. C. Listerti, Sowb. (exxi, 31). 

Shell trigonal or ovately elongated, compressed, inequilateral, 
with pointed, not very prominent beaks, these being close 
together; hinge with one cardinal tooth in the right valve and 
two small ones in the left, and one remote lateral tooth on either 
side in each valve; muscular impressions deep, rather small, and 
situated next to the lateral teeth; ligament of moderate strength, 
but long. 

This genus is sparingly (and rather doubtfully) represented in 
Silurian rocks; its maximum of development falls in the Lias, 
and it disappears with the close of the Jurassic period. 

( Naiades.) 

Famity UNIONID#. 

Shell usually regular, equivalve, closed; structure nacreous, 
with a very thin prismatic-cellular layer beneath the epidermis ; 
epidermis thick and dark; ligament external, large and prom- 
inent; margins even; anterior hinge-teeth thick and striated, 
posterior laminar, sometimes wanting ; adductor scars deeply 
impressed ; pedal sears three, distinct, two behind the anterior 
adductor, one in front of the posterior. 

Animal with the mantle-margins united between the siphonal 
orifices, and, rarely, in front of the branchial opening; anal 
orifice plain, branchial fringed; foot very large, tongue-shaped, 
compressed, byssiferous in the fry, and sometimes in the adult ; 
gills elongated, subequal, united posteriorly to each other and 
to the mantle, but not to the body; palpi moderate, laterally 
attached, striated inside; lips plain. Sexes distinct. 

The river-mussels are found in the ponds and streams of all 
parts of the world. Inthe old world the species are comparatively 
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few, though specimens are abundant ; in North America both 
species and individuals abound. 

Like other fresh-water shells, the Naiades are often extensively 
eroded by the carbonic acid dissolved in the water they inhabit. 
This condition of the umbones is conspicuous in the great fossil 
Uniones of the Wealden, but cannot be detected in the Cardinie, 
and some other fossils formerly referred to this family. 

The outer gills of the female Unio are filled with spawn in the 
winter and early spring; the fry spins a delicate, raveled byssus, 
and flaps its triangular valves with the posterior shell-muscle, 
which is largely developed, whilst the other is yet inconspicuous. 
The shells of the female river-mussels are rather shorter and 
more ventricose than those of the males. 

Over 1200 recent species of Unionidee are known to science 
and ‘more than half of these are inhabitants of the rivers of the 
United States. A large proportion of the species was first 
described by Dr. Isaac Lea of Philadelphia, who has devoted 
over fifty years to the study of this family. His “‘ Observations 
on the genus Unio, with descriptions of new species,” etc., now 
comprises thirteen quarto volumes, illustrated by hundreds of 
beautiful plates. 

Unio, Retz. 

Etym.— Unio, a pearl (Pliny). River-mussel. 
Syn.—Uniomeris, Conr. (Hocene). 
Distr.—l000 sp., universal. Fossil. Cretaceous, Eocene—; 

Kurope. Triassic—; N. Amer. JU. littoralis, Linn. (exxiii, 86). 
Shell oval or elongated, smooth, corrugated, or spiny, becom- 

ing very solid with age; anterior teeth 1-2, or, 2-2, short, irregular ; 
posterior teeth 1-2, elongated, laminar. 

Animal with the mantle-margins only united between the si- 
phonal openings; palpi long, pointed, laterally attached. 

The subgenera are mainly founded upon peculiarities of form 
and ornamentation or sculpture; they are of no value except as 
conveniences for classifying the species; and Dr. Isaac Lea, the 
great authority upon this family, has discarded them altogether 
and used instead, in his admirable “Synopsis of Unionidee,” a 
division into sections by the form of the shell, and these into 
subsections by the sculpture. 

I annex the so-called subgenera, as adopted by H. and A. 
Adams, Chenu and others. 

BARIOSTA, Rafinesque, 1831. (Potamida, Swainson, 1840.) 
Shell arcuated, smooth. U. emarginatus, Lea (cxxiii, 75). 

NAIDEA, Swainson, 1840. Shell obovate or mytiliform, smooth. 
U. Modioliformis, Lea (exxiii, 76). 

NAIA, Swainson, 1840. Shell oblong, smooth. U. depressus, 
Lam. (exxiii, 77). 
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HYRIDELLA, Swains., 1840. (Micromya, Agassiz, 1852.) Shell 
oval, smooth. JU. batavus, Lam. (cxxiii, 78). 

OBOVARIA, Rafinesque. Shell subrotund, smooth. JU. retusus, 
Lam. (cxxiii, 79, 80). 

LAMPSILIS, Rafinesque, 1820. (Pleurobema, Plagiola, Scale- 
naria, Syntoxia and Truncilla, Rafinesque. glia, Swains., 1840.) 
Shell more or less triangular or oblique, truncated posteriorly, 
smooth. U. elegans, Lea (cxxiii, 81). 

CANTHYRIA, Swainson, 1840. Shell subtrigonal, spinose. U. 
spinosus, Lea (exxiii, 82). 

IRIDEA, Swainson, 1840. Shell oval or wide, nodulous. U. 
cylindricus, Say (exxili, 83). U. perplexus, Lea. 

ROTUNDARIA, Rafinesque, 1830. Shell obliquely rounded, nod- 
ulous. U. pustulosus, Lea. 

QUADRULA, Rafinesque, 1820. (Theliderma, Swainson, 1840.) 
Shell subquadrangular, tuberculated. U. apiculatus, Say. 

DIPLODON, Spix, 1827. Shell oval, oblong or wide, plicate. U. 
pliciferus, Lea. U. Grayanus, Lea. 

DYSNOMIA, Agassiz, 1851. Shell triangular or quadrangular, 
plicate. U. plicatus, Lesueur (exxiii, 84). 

METAPTERA, Rafinesque, 1820. Shell with a wing-like postero- 
dorsal prolongation of the valves, by which they become connate 
or soldered together. U. alatus, Say (exxiii, 85). U. delphinus, 
Gruner. 

UNIOCARDIUM, Capellini, Obliquely lengthened, very inequi- 
lateral, the margin produced below, with a posterior sharp rib or 
angle. Fossil. Congarienschichten, Sterza. 

unrona, Pohlig, 1880. Shell thick, somewhat inequivalve, 
with a lunule; apex eroded; hinge with two three-cornered teeth 
in the right valve and one in the left valve, right valve with one 
short lateral tooth, left with two; near the anterior muscular 
impression are two accessory impressions. 2 sp. Triassic; 
Germany. U. maritima, Pohlig. 

LOXOPLEURUS, Meek, 1876. Elongate-subovate, somewhat 
arcuate, without wings, ornamented with two sets of very regu- 
lar, well-defined costz, those of one of which start from the 
margin just in front of the beaks, and radiate obliquely back- 
ward and downward; while those of the other set start from the 
dorsal margin behind the beaks, and extend downward in a 
direction that would cause them to intersect those of the other 
series at rather acute angles along the posterior umbonal slopes 
somewhat asinGoniomya. U.belliplicatus,M. Fossil. Wyoming, 
near junction of Cret. and Lower Tertiary. 

The following arrangement by Dr. Lea is based upon the same 
characters as the above “subgenera,” but is a more comprehensive 
scheme, providing pretty well for the natural grouping of all 
the species. 
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Genus Margaron, Lea. 
Subgenus Unio, Retzius. 

Symphynote— 
Plicate. 
Smooth. Triangular, oval, oblong. 

Non-Symphynote— 
Plicate. Quadrate, triangular, oval, oblong, subrotund, 

wide, arcuate. 
Nodulous. (Subdivided as above under “ Plicate.”) 
Spinous. Triangular. 
Suleate. Triangular, oval, oblong, subrotund. 
Smooth. Triangular, oblique, oval, oblong, subrotund, 

wide, obovate, arcuate. 

MARGARITANA, Schumacher, 1817. 

Syn.—Baphia, Meuschen, 1787. 
Distr.—40 sp. N. America, Europe. Fossil. Cret.—; N. Am. 
Shell like Unio, but without lateral teeth. 
There is so little difference between this genus and Unio, that 

for systematic purposes it would be better placed as a subgenus 
of the latter: the universal custom of using its generie name in 
connection with the species prevents such disposition of it. 
Dr. Lea applies to the classification of this genus the same ad- 
mirable scheme which he has used for the Uniones. H. and A. 
Adams restrict the typical group to those species having smooth, 
oblong, transverse shells, and then admit the three following 
subgenera, which might better be suppressed, and their names 
added to the generic synonymy. IM. margaritifera, L. (exxiv, 
88, 89), the species which afforded the once-famous British pearls, 
is circumboreal in distribution, occurring in Europe, Siberia, 
British America and the Northern United States. It is a re- 
markable exception to the rule of limited distribution of the 
species of the family. 

ALASMODONTA, Say, 1820. Shell subtrigonal, inflated, beaks 
prominent, surface smooth. J Curreyana, Lea. 

COMPLANARIA, Swains., 1840. Valves connate, surface plicate. 
M. confragosa, Say. 

UNIOPSIS, Swainson, 1840. (Calceola, Swainson, 1840.) Shell 
ovate; surface of valves smooth ; cardinal teeth two, irregular 
or receding from the anterior margin, or with tubercles and 
undulations representing cardinal teeth. MM. caleeola, Lea. 

Monocondyta@a, d’Orb., 1835. 

Distr.—30 sp. South America, Southern Asia. MM. Guaray- 
ana, d’Orb. (exxiv, 90). 

Shell externally like Unio,internally the hinge, like Margaritana 
possesses cardinal but not lateral teeth; the cardinals are peculiar 
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in being single in each valve, and tubercular, not entering a pit 
in the opposite valve, that of the right valve being posterior to 
the left. The typical group comprises South American species; 
the following subgenera, proposed for Asiatic species, have very 
slight distinctive characters. 

PSEUDODON, Gould, 1844. The hinge-tooth of the right valve 
fits into an emargination situated in front of the beak of the 
left valve, while the tooth itself of this latter valve is below the 
beak. M. Peguensis, Anthony. Burmah. 

TRIGONODON, Conrad, 1865. The hinge-tooth of the right valve 
erect, almost vertically or obliquely elongated, fitting into a 
divided tooth of the left valve, the posterior portion of the left 
tooth being much larger than the anterior. J. crebristriata, 
Anthony. Pegu. 

LEGUMINATIA, Conrad, 1865. Outline approaching Margaritana 
margaritifera, being medially contracted and of an oblong and 
leguminous shape. The cardinal tooth is pyramidal and recurved, 
wholly unlike the transverse compressed tooth of Pseudodon. 
M. Mardinensis, Lea. River Tigris. 

Dr. Stoliczka, commenting upon the above groups, concludes 
thus: 

“Large series of all these shells in different stages of growth 
should be examined, for there is no doubt that they gradually 
pass one into the other, and connect Margaritana with Unio. 
Certainly nothing can be more unnatural than creating new 
generic groups upon the examination of single shells, particu- 
larly among such most variable forms as the fresh-water Unionidz 
are known to be, and then attempting to assimilate the various 
species to the imaginary characteristics. It is just the contrary 
way, we have to take in a natural classification.” 

MICROCONDYL@A, Vest. Gills united to the mantle in their 
entire length, a small cardinal tubercle in each valve. JMarga- 
ritana Bonelli, Fer. Europe. 

Practropon, Lea, 1856. 

Distr.—P. Isocardioides, Lea (exxiv, 91). Rio Plata. 
Shell inequivalve, ventricose, obliquely trigonal ; cardinal teeth 

transverse, crenulated, compressed, double in each valve; no 
lateral teeth. 

Diesas, Leach, 1814. 

Syn.—Barbala, Humphrey, 1797.  Dianisotis, Raf., 1831. 
Symphynota, Swains., 1840. 

Distr.—2 sp. China. D. plicatus, Leach (exxiv, 92). 
Shell usually alate or winged postero-dorsally ; hinge witha 

single long linear tooth on the dorsal margin. 
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Awnoponta, Cuvier. 

Etym.—Anodontos, edentulous. Swan-mussel. 
Syn.—Limneoderma, Poli, 1835. Hemiodon, Swains., 1840. 
Distr.—200 sp. World-wide. Fossil. Laramie Gr.—; N. Am, 

A, cygnea, Linn. (cexxiv, 96). 
Shell like Unio externally, usually much thinner and smooth ; 

hinge without teeth. 
Dr. Lea divides the species as he does Unio. 
The following subgeneric groups are without much value: 
LAMPROSCAPHA, Swainson, 1840. Shell transversely elongated, 

narrow ; beaks subanterior A. ensiformis, Spix. 
PATULARIA, Swainson, 1840. (Glabaris, Gray.) Shell cordiform 

or rounded. A. latomarginata, Lea (cxxiv, 94). 
GONIDEA, Conrad, 1857. Shell wedge-shaped, posterior slope 

defined by a high angle; a rudimentary cardinal tooth in the 
right valve fits into a depression in the left valve. A. angulata, 
Lea (cxxiv, 95). 

? AMNIGENTA, Hall, 1883. Like Anodonta in form and external 
characters; probably fresh-water or estuary. A. Catskillensis, 

oa 

. Vanuxem. Fossil; Oneonta sandstone, N. Y 

Famity IRIDINID2®. 

Shell externally like Unio; hinge-line usually crenated, making 
numerous transverse teeth, or with lamellar teeth more or less 
crenated. 

Mouth and lips small, labial palps very large, oval, attached 
by their straight edges, without any free points as in Unionide. 
Mantle-lobes united posteriorly, and prolonged into two short, 
unequal siphonal tubes; gills large, nearly equal, united to the 
body. Foot large, thick, compressed, tongue-shaped, angular in 
front. 

Iripina, Lamarck, 1819. 

Etym.—Iris, the rainbow. 
Syn.—Mutela, Scop., 1777. Platiris, Lea. 
Distr.—9 sp. Rivers of Africa, Nile, Senegal. J. exotica, Lam. 

(cxxiv, 99). 
Shell oblong; umbones depressed; hinge-line long, straight, 

attenuated towards the umbones, crenated by numerous unequal 
teeth ; ligament long and narrow. 

Animal with mantle-lobes united posteriorly, forming two 
short siphons; mouth and lips small; palpi immense, oval; gills 
united to the body. 

CALLISCAPHA, Swains., 1840. Hinge crenated near the umbones 
only. J. Nilotica, Lam. 

PLEIODON, Conrad, 1835. Cardinal margin wide, profoundly 
crenulated. J. ovata, Swainson (cxxiv, 100). 
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SPATHA, Lea, 1838. Shell oval, thick; cardinal margin arcuated 
and nearly smooth. Outer gill united to the mantle as far as 
its extremity ; inner gill not united to the foot. S. rubens, Lea 
(exxiv, 8). E. Africa. 

LEILA, Gray, 1842. (Columba, Lea.) Shell oval, inflated, very 
inequilateral, gaping, with prominent beaks; cardinal margin 
straight, simple. JL. Blainvilleana, Lea (exxiv, 5). So. 
America. 

? HAPLOTH@RUS, Conrad, 1874. Equivalve; hinge-margin 
straight, cartilage-area very broad and thick, hinge edentulous ; 
anterior muscular scar small, narrow, and deeply impressed, 
accessory situated under the primary scar. H. capax, Conr. 
(exxv, 8,9). Fossil; Pebas Group, Upper Amazon. Described 
from fragments ; the portion containing the posterior muscular 
impression is missing. 

TRIQUETRA, Klein, 1753. 

Syn.—Hyria, Lam., 1819. Pachyodon, Schumacher, 1817, 
Triplodon, Spix, 1827. 

Distr.—4 sp. South America. T. avicularis, Lam. (cxxiv, 2). 
T. corrugata, Lam. (exxiv, 1). 

Shell Arca-shaped, hinge-line straight, with a dorsal wing on 
the posterior side; hinge with cardinal and lateral teeth, the 
latter serrated. Mantle-lobes united together behind and. fur- 
nished with two short, contractile siphons. 

Prisopon, Schum., 1817. 

Syn.—Tetraplodon, Spix, 1827. Ohatatta: Lamarck, 1819. 
Distr. —3 sp. Rivers of South America, Guiana, Brazil. P. 

ambigua, Lam. (cxxiv, 3, 4). 
Shell ventricose, trigonal; umbones ponent, furrowed ; 

hinge-teeth striated ; anterior 2°1, short ; posterior 1-2, elong ated. 
Animal with mantle-lobes united behind, forming two distinct 

siphonal orifices, the branchial cirrated ; outer oill united to the 
mantle as far as its extremity ; buccal appendages rounded, very 
large ; foot much compressed, thicker and bent behind. 

ArconatA, Conrad, 1865. 

Distr.—A. (Triquetra) contoria, Lea (exxv, 16,17). China. 
Shell elongated, bent or bow-shaped ; hinge with two distant, 

oblique, robust, short cardinal teeth, finely rugose-striate ; lateral 
teeth elongated, minutely rugose- striate (not serrated). 

Famity MYCETOPODID A. 

Shell thin, soleniform, transversely elongated, gaping at both 
extremities ; hinge-line straight, linear, without teeth. 

Animal with greatly developed foot, ending in a disk-like 
expansion. 
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Mycerorus, d’Orbigny, 1835. 
Etym.— Mukes, a mushroom ; pous, the foot. 
Distr.—3 sp. River Parana, Corrientes; River Amazon, 

Bolivia. MM. soleniformis, Orb. (exxv, 11). 
Shell elongated, subecylindrical, gaping in front; margins sub- 

parallel, hinge edentulous. 
Animal with an elongated, cylindrical foot, expanded into a 

disk at the end; mantle open; gills equal; palpi short. 
SOLENATA, Conrad. Elongated, thin, gaping anteriorly, hinge 

with a long, acicular lateral tooth in each valve, slightly 
developed. Recent; Oriental. J. emarginatus, Lea (cxxv, 
12.13). 

( Atheriacea.) 

Faminy ZETHERIID 4. 

Shell irregular, inequivalve, attached, pearly within. Animal 
without foot. These may be likened to oysters, which they 
much resemble in the general appearance of the shell. The 
family includes three somewhat similar genera, one of which is 
African, the others South American. 

ANTHERIA, Lamarck, 1808. 

Etym.—Attherios, aérial. Fresh-water oyster. 
Distr.—4 sp. River Nile, from first cataracts to Fazool; River 

Senegal. 4. Cailliaudi, Fer. (cxxiv, 6). 
Shell irregular, inequivalve; attached by the umbo and tubular 

processes of one of the valves, usually the left; epidermis thick, 
olive; interior pearly, blistered (as if with air-bubbles) ; hinge 
edentulous; ligament external, with a conspicuous area and 
groove in the fixed valve; two adductor impressions, the anterior 
very long and irregular; pallial line simple. 

Animal with the mantle-lobes open; body large, oblong, pro- 
jecting backwards; no trace of a foot; palpi large, semioval; 
gills subequal, plaited, united posteriorly, and to the body and 
mantle. 

Mouttertia, Férussac, 1823. 

Etym.—Dedicated to Otto Frid. Miller, author of the “ Zoologia 
Danica.” Syn.—Acostea, d’Orbigny, 1851. 

Distr.—River Magdalena, near Bogota, New Grenada. WM. 
Guaduasiana, Orb. (exxv, 14, 15). 

Shell, when young, free, equivalve, Anodon-shaped, with a 
long and prominent ligament, and two adductor impressions ; 
adult irregular, inequivalve, attached by the right valve; umbones 
elongated, progressively filled up with shell, and forming an 
irregular “talon” in front of the fixed valve; epidermis thick ; 
ligament in a marginal groove; interior pearly, muscular impres- 
sions single, posterior. 
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BartvettTia, H. Adams, 1866. 

Distr.—B. Stefanensis, Moric cxxiv, 7). Amazon River. 
Shell free, equivalve, closed, inequilateral, the anterior por- 

tion being peculiarly produced and rugose, the ventral edge 
insinuated, hinge edentulous; ligament marginal, partially 
internal, supported by strong fulcra, muscular scars two, mar- 
ginal; pallial line entire. 

This singular shell has the irregular growth of the attached 
genera, except that it is equivalve; in possessing two muscular 
sears it is nearest allied to Atheria. 

( Trigoniacea. ) 

Famity TRIGONIID®. 

Shell equivalve, close, trigonal, with the umbones directed 
posteriorly ; ligament external; interior nacreous; hinge-teeth 
few, diverging; pallial line simple. 
Animal with the mantle open; foot long and bent; gills two 

on each side, recumbent; palpi simple. 

TRIGoNIA, Bruguiére. 

Etym.— Trigonos, three-angled. 
Syn.—Lyriodon, G. Sowerby. Myophorella, Bayle. 
Distr.—3 sp. (or varieties?). Australia. Fossil, 100 sp. 

Devonian—; Europe, United States, Chili, Algeria, Cape, 
South India. 7. pectinata, Lam. (cxxv, 18). 

Shell thick, tuberculated, or ornamented with radiating or 
concentric ribs; posterior side angular; ligament small and 
prominent; hinge-teeth 2°3, diverging, transversely striated ; 
centre tooth of left valve divided ; pedal impressions in front of 
the posterior adductor, and one in the umbo of the left valve; 
anterior adductor impression close to the umbo. 

Animal with a long and pointed foot, bent sharply, heel promi- 
nent, sole bordered by two crenulated ridges; palpi small and 
pointed; gills ample, the outer smallest, united behind the body 
to each other and to the mantle. 

The shell of Trigonia is almost entirely nacreous, and usually 
wanting or metamorphic in limestone strata; casts of the inte- 
rior are called “ horse-heads ” by the Portland (England) quarry- 
men; they spoil the stone. Silicified casts have been found at 
Tisbury, in which the animal itself, with its gills, was preserved. 
The species with the posterior angle of the shell elongated have 
a siphonal ridge inside. The epidermal layer of the recent shell 
consists of nucleated cells, forming a beautiful microscopic 
object. A Trigonia placed by Mr. 8. Stutchbury on the gunwale 
of his boat leapt overboard, clearing a ledge of four inches; they 
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are supposed to be migratory, as dredging for them is very 
uncertain, though they abound in some parts of Sydney Harbor. 

Trigoniz appeared in Devonian and Liassic strata, became 
numerous in the Jurassic and Cretaceous, and have since con- 
tinued to decline. Australia, where so many others of earth’s 
oldest forms continue to exist, furnishes the only living species. 

Trigoniz are divided according to form and sculpture into 
several sections, all of which are extinct except the last. 

Scaphoidea. T. navis, Lam. (cxxv,19). lias; Alsace. 
Undulate. 7. undulata, Fromh. Jura. 
Costate. T. costata, Lam. (cxxv, 20). Oolite; Switzerland. 
Glabre. JT. longa, Agassiz (exxv,21). Neocomian; Neufchatel. 
Quadrate. T. Parkinsonii, Agassiz (cxxv, 22). Portlandian ; 

Besangon. 
Scabre. TT. scabra, Lam. (cxxv, 23). Cretaceous. 
Byssiferse. TJ. carinata, Agass. Neocomian. 
Clavellate. (Myophorella, Bayle.) Z.clavellata,Sowb. Jura. 
Pectinate. 7. pectinata, Lam. Australia (living). 

Scuizopus, King, 1848. 

Syn.—Axinopsis, Tate. Megalodus (part), Goldf. 
Distr.—Fossil,20 sp. Upper Silurian—Muschelkalk; United 

States, Europe. 8S. Schlotheimi, Geinitz (exxvii, 56). 
Shell trigonal, rounded in front, attenuated behind; rather 

thin, smooth, with an obscure, oblique ridge; ligament external ; 
hinge-teeth 2°3, smooth, rather small; anterior adductor slightly 
impressed, removed from the hinge, with a pedal scar close to it; 
pallial line simple. 

NEOSCHIZODUS, Giebel, 1856. Shell similar to Schizodus; hinge 
of the left valve with a large posterior, subterminal, cardinal 
tooth, posteriorly prolonged, parallel to the fulecra, which are 
distinct from the margin itself, and with an anterior terminal 
eardinal; right valve with a marginal elongated posterior and a 
subterminal shorter, but thicker, anterior cardinal tooth. S. levi- 
gatus, Giebel. Triassic; Germany. 

MYOPHORIA, Bronn, 1830. (Cryptina, Boue.) Shell trigonal, 
umbones turned forwards; obliquely keeled ; smooth or sculp- 
tured ; teeth 2°3, striated obscurely, centre tooth of left valve 
simple, anterior of right valve prominent; mould like Trigonia. 
M. decussata, Munst. (cxxvii, 57), has a lateral tooth at the dorsal 
angle of the left valve. Fossil, 16 sp. Trias; Germany, Tyrol. 

PRISCONATA, Conrad, 1867. Shell ovate ; hinge in the left valve 
with two cardinal teeth, the anterior compressed, angular, 
oblique, with an anterior pit; the posterior broad, smooth, con- 
vex, triangular, situated under the beak and directed posteriorly. 
emarginated at its end; no lateral teeth; muscular impression 
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situated near the cardinal line. Type, P. ventricosa, Con. (exxiv, 
98). Carboniferous; Kansas. This genus, Conrad says, bears 
the same relation to Carbonicola that Margaritana bears to Unio. 
Mr. Meek says, “1 differ from Mr. Conrad in regard to the rela- 
tions of Prisconaia; I think it belongs to the Trigoniidz, near 
Schizodus—if not the same.” 

ReEmonpDIA, Gabb, 1869. 

Distr.—R. furcata, Gabb (exxvii, 58,59). Cretaceous; Mexico. 
R. Bronnii, Krauss. Cretaceous; So. Africa. 

Shell compressed, elongately subquadrate, inequilateral, the 
beaks being subanterior; ligament very short, external; hinge 
composed of three moderately diverging, elongated cardinal 
teeth and one long posterior lateral in the left valve; those of 
the right would appear to be similar and corresponding to those 
of the left. The middle cardinal of the left valve is transversely 
striated, as in Trigonia, and is slightly grooved on its face; the 
anterior is linear and smooth, and the posterior is also smooth, 
at least on its posterior face. In the right valve the anterior 
tooth is as large as the middle, the posterior is linear. 

? Iscuyrina, Billings, 1866. 

Distr.—Fossil, 2 sp. Silurian; Anticosti. I. Winchelli, 
Billings. 

Shell equivalve, inequilateral, two strong ridges radiating from 
the beak in the interior of each valve. 

Curronotvs, Salter, 1863. 

Distr.—Fossil, 6 sp. Devonian; Britain. C. elongatus, Salter 
(cxxv, 24). 

Shell elongately ovate ; having a thickened hinge-plate, with a 
single strong triangular central tooth on each valve. Right 
valve plate with an obscure tooth behind the central one. 
Anterior muscular scar deep; pallial impression entire. 

It seems very closely allied to Schizodus, but has not the broad 
median emarginated tooth in the left valve fitting into a special 
pit of the right valve; the forms of Curtonotus are also much 
more regularly oval. 

DoraBra, M’Coy, 1844. 

Distr.—D. corrugata, M’Coy. Carboniferous; Ireland. 
Shell ovate or trapezoid, gibbose, with a more or less straight 

hinge-margin, inequilateral, inequivalve, the left valve being 
larger than the right, hinge posteriorly with an elongated tooth, 
sometimes bifid in the left valve. 
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(Arcacea.) 

Famity NUCULID. 

Shell oval or trigonal, small, nacreous within; hinge composed 
of a great number of transverse teeth, interrupted by a central 
pit for the reception of the ligament, which is internal or external. 

Nucuta, Lam. 

Htym.—Diminutive of nux, a nut. 
Syn.—Polydonta, Muhlf. Nuculites (part), Conrad. 
Distr.—50 sp. Northern and Arctic seas; 10-180 fathoms. 

Siberia, Melville Island, New England, Britain, Mediterranean, 
Cape, Japan, Australia. Fossil,250 sp. (50 Paleozoic, 30 Trias, 
70 Cretaceous, 100 Tertiary.) United States, Europe, South 
India. WN. obliqua, Lam. (cxxvi, 27). 

Shell trigonal, with the umbones turned towards the short 
posterior side; smooth or sculptured, epidermis olive, interior 
pearly margins crenulated; hinge with prominent internal 
cartilage-pit, and a series of sharp teeth on each side; pallial 
line simple. 

Animal with the mantle open, its margins plain; foot-large, 
deeply fissured in front, forming when expanded a disk with 
serrated margins; mouth and lips minute, palpi very large, 
rounded, strongly plaited inside and furnished with a long con- 
voluted appendage; gills small, plume-like, united behind the 
foot to the branchial septum. 

The Nucula uses its foot for burrowing, and Professor Forbes 
has seen it creep up the side of a glass of sea-water. The labial 
appendages protrude from the shell at the same time with the 
foot. 

AcILA, H.and A. Adams, 1858. Valves divaricately sculptured. 
3 recent species. . N. divaricata, Hinds (cxxvi, 28). Fossil. WW. 
ornatissima, d’Orb. (cxxvi, 29). Cretaceous. 

Lepa, Schumacher, 1817. 

Etym.—Leda, in Greek mythology, mother of Castor and 
Pollux. 

Syn.—Lembulus (Leach), Risso. Nuculana, Link. Dacryomya, 
Agass. Jupiteria, Bellardi. Junonia and Saturnia, Seguenza. 

Distr.—80 sp. Northern and Arctic seas; 10-180 fathoms. 
Siberia, Melville Island, New England, Britain, Mediterranean, 
Cape. Japan, Australia, Fossil,190 sp. Silur.—; United States, 
Europe, South India. LZ. pernula, Mull. (exxvi, 31). 

Shell resembling Nucula; oblong, rounded in front, produced 
and pointed behind; margins even; pallial line with a small 
sinus; umbonal area with a linear impression joining the anterior 
adductor. 
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Animal furnished with two partially united, slender, unequal, 
siphonal tubes; gills narrow, plume-like, deeply laminated, 
attached throughout; mantle-margin with small ventral lobes 
forming by their apposition a third siphon. 

ADRANA, H. and A. Adams, 1858. Shell thin, gaping at the 
extremities. L. Sowerbyana, d’Orb. (exxvi, 32). 

NEILONELLA, Dall, 1881. Shell not gaping, epidermis polished, 
ligament central. LZ. corpulenta, Dall. Havana. 

PERRISONOTA, Conrad, 1869. Shell elongated, posterior hinge- 
line long, curved, linear, with numerous close transverse teeth, 
extending nearly to the end margin; anterior hinge-area broad, 
oblique, and somewhat distant from the hinge-margin ; no fosset 
under the apex? JL. protexta, Con. Cretaceous; New Jersey. 

Youpra, Moller, 1832. 

EHtym.—Dedicated to the Countess Yoldi. 
Distr.—Arctic and Antarctic seas, Greenland, Massachusetts: 

Brazil, Norway, Kamtschatka. Yoldia limatula has been dredged 
alive, by Mr. M’Andrew, on the coast of Finmark. It is also 
found in Portland Harbor, Maine. Fossil; Silur.—. Y. myalis, 
Couth. (cxxvi, 33). 

Shell oblong, slightly attenuated behind, compressed, gaping, 
smooth or obliquely sculptured, with dark olive shining epider- 
mis; external ligament slight; cartilage as in Leda; pallial 
sinus deep. 

Animal (exxvii, 61) with the branchial and anal siphons united, 
retractile; palpi very large, appendiculate; gills narrow, pos- 
terior; foot slightly heeled, deeply grooved, its margins crenu- 
lated ; intestine lying partly close to the right side of the body,. 
and producing an impression in the shell; mantle-margin plain 
in front, fringed behind; destitute of ventral lobes. The animal 
is very active, and leaps to an astonishing height, exceeding in 
this faculty the scollop-shells. 

PORTLANDIA, Morch. Valves posteriorly closed. 
_ PHASELOTUS, Jeffreys. Like Yoldia, but teeth less numerous, 
moderately long, oblique, in two diverging rows. Recent and 
Pliocene. 

Materia, Desmoulins, 1832. 

Syn.—Solenella, Sowb., 1832. Ctenoconcha, Gray, 1840. 
Distr.—2 sp. Valparaiso; New Zealand. JM. Chilensis, Desm. 

(exxvi, 34. Fossil sp. Miocene; Point Desire, Patyeonia ; 
Italy. 

Shell oval, compressed, smooth or concentrically furrowed, 
epidermis olive; ligament external, elongated, prominent; hinge 
with an anterior and posterior series of fine sharp teeth; interior 
subnacreous; pallial sinus large and deep; anterior adductor 
giving off a long oblique pedal line. 

1g; 
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Animal like Yoldia; mantle-margins slightly fringed and 
furnished with ventral lobes; siphonal tubes united, long, and 
slender, completely retractile ; palpi appendiculated, convoluted, 
as long as the shell; gills narrow, posterior; foot deeply cleft ; 
forming an oval disk, even-margined and striated across. 

NEILO, H. and A. Adams, 1855. Shell transverse, gaping, sub- 
truncated, rostrated behind; surface concentrically striated ; not 
nacreous within; cardinal hinge-line nearly straight. IM. Cum- 
angit, A. Adams (exxvi, 35). Recent. M. Monterosati, Bell. 
Miocene; Italy. 

TINDARTA, Bellardi, 1875. Shell thick, globose, oval, closed, 
beaks swollen; anterior teeth stronger, but the posterior row 
longer. MM. arata, Bell. Pliocene; Asti, Italy. 

NUCULARIA, Conrad, 1869. Shell thin, not pearly, ovately 
elongated, inequilateral, smooth; beaks pointed, subanterior ; 
teeth angular, those of the posterior line complicated. MM. papyria, 
Conrad (exxvi, 36). Cretaceous; Haddonfield, N. J. 

PurnoniA, Hall, 1869. 

Distr.—2 sp. Fossil; Hamilton Group, N. Y. P. sectifrons, 
Conrad (cxx, 8). 

Shell thin, compressed, equivalve, transversely elongate-ovate, 
widening posteriorly and having small obscure subanterior beaks 
‘and an obscure angular umbonal ridge ; surface covered by more 
or less distinct radiating strize or coste, which are crossed and 
eancellated by finer concentric lines, often forming ruge or node- 
like markings on the rays; hinge apparently destitute of teeth ; 
external ligament small, elongated ; adductors small, superficial, 
pallial line apparently entire. 

PALZONEILO, Hall, 1870. 

Distr.—15 sp. Paleozoic; U. 8. P. constricta, Conr. P: 
Bedfordensis, Meek (cxxv, 25). 

Shell Nuculiform, transversely ovate or subelliptical, the pos- 
‘terior end extended, often subrostrate, with a more or less 
defined sulcus along the umbonal slope; concentrically striated or 
ribbed ; hinge-line more or less arcuate, crenulated throughout, 
not interrupted beneath the beak by a ligamental pit, but having 
‘an external ligament; muscular scars distant, faintly marked ; 
‘several small pedal scars within the umbonal cavity ; pallial line 
simple or obliquely truncate posteriorly. 

Differs from Nucula in the want of a ligamental pit, in the 
teeth being continuous under the beaks, in having an external 
ligament, and in the sulcus on the posterior slope. 

Nucuuires, Conrad, 1841. 

Syn.—Cucullella, M’Coy, 1851. Cleidophorus, Hall, 1847. 
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Distr—Silurian; New York, Europe. WN. ovatus, Sowb. 
(exxvii, 62). 

Shell thin, margins not crenulated, ligament external; no 
cartilage-pit ; teeth numerous, on a nearly straight cardinal line ; 
anterior muscular scar bounded by a ridge; pallial line simple. 

Cleidophorus, Hall, has been considered a synonym by Dr. 
Meek, who says that ‘the type species is now known to have a 
crenate hinge like Nucula,” although the original description 
makes it toothless. 

Nyassa, Hall, 1869. 

Syn.—Modioconcha, Hall, 1869. 
Distr.—4 sp. Paleozoic. N. arguta, Hall. Devonian ; Ohio, 

New York. 
Valves very oblique and transversely ovate in form; posterior 

hinge-plate narrow, bearing from one to four long slender ridge- 
like teeth; anterior plate broad, marked by numerous small, 
point-like teeth with intermediate depressions, arranged some- 
what radiating from the middle of its inner border; adductor 
muscles two, one at each extremity ; pallial line entire ; ligament 
internal. 

PrycuostTouis, Tullberg, 1881. 

Distr.—Jurassic ; Nova Zembla. 
Shell obliquely oval; hinge-plate short with about eight den- 

ticles; anterior to the beaks a deep lunule, behind them a small 
escutcheon ; under the last the margin of the shell forms two 
folds, forming a chamber communicating with the interior of the 
shell. 

PHOLADELLA, Hall, 1869. 

Distr.—5 sp. Fossil; Hamilton and Chemung Groups, N.Y.; 
Waverly Sandstones, Ohio. P. radiata, Conr. 

Shell equivalve, inequilateral, transversely elongated, with 
more or less inflated valves, and strong, somewhat tumid incurved 
beaks situated near the anterior end. Valves crossed by a more 
or less distinct antero-mesial sinus constricting the basal margins, 
and also by a somewhat prominent umbonal ridge. Cardinal 
margin inflected, forming a more or less distinctly defined 
escutcheon and anterior lunette. Hinge characters and muscular 
impressions unknown; ligament external? Surface ornamented 
by oblique radiating ribs or striz, which are mostly confined 
between the anterior prominence and the posterior umbonal 
ridge; while the anterior end and sometimes the posterior car- 
dinal slope are without radii. 

CimiTaRiA, Hall, 1869. 

Distr.—3 sp. Fossil; Hamilton Group, N. Y. C. corrugata, 
Conr. (cix, 88). 
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Shell bivalve, equivalve, inequilateral, transversely elongated, 
and more or less recurved with depressed convex valves, which 
have an antero-mesial constriction, slightly angular umbonal, 
and somewhat prominent incurved subanterior beaks; cardinal 
line recurved, bordered by a narrow escutcheon and lunette ; 
posterior end truncate and usually nearly rectangular to the 
posterior part of the cardinal line. Surface marked by moder- 
ately strong irregular concentric undulations on the anterior 
end, which extend to the umbonal ridge and sometimes continue 
vertically across the cardinal slope. Some species are likewise 
marked by fine radiating lines of pustules on the body of the 
shell. Cardinal slope often marked by one or more radiating 
ridges; valves united by an external ligament. Hinge-teeth and 
muscular impressions undetermined. 

? DysracreLLA, Hall and Whitfield, 1872 

Type, Tellinomya subnasuta, H.and W. Fossil; U. Helder- 
bere, Kentucky. 

Shell unequally ovate, twice as long as high, with very ventri- 
cose valves, giving a subeylindrical form anterior to the beaks ; 
posterior end very narrow, pointed at the extremity ; anterior 
end broadly rounded, longest above the centre, basal line very 
slightly insinuated, beaks small, appressed, at two-thirds the 
entire length from the anterior extremity ; muscular impressions 
moderate in size, distinctly marked, situated near the margins ; 
pallial line entire, composed of a series of radiating pustules, as 
seen on the cast; crenulations of the hinge not distinctly seen, 
but the evidence possessed would indicate them to have been 
minute. 

Famity ARCIDA. 

Shell regular, equivalve, with strong epidermis; ligament 
exterior, occupying an area between the beaks; hinge with a 
long row of similar, comb-like teeth; pallial line ‘distinct ; mus- 
cular impressions subequal. Structure corrugated, with vertical 
tubuli in rays between the ribs or strize —CARPENTER. 

Animal with the mantle open; foot large, bent, and deeply 
grooved ; gills very oblique, united posteriorly to a membranous 
septum. 

Arca, Linn. 

Etym.— Arca, a chest. 
Syn.—Navicula, Blainy., 1818. Byssoarea, Swains., 1840. 

Daphnzeoderma, Poli, 1792. 
Distr.—140 sp. World-wide, most abundant in warm seas; 

low water—230 fathoms (A. ¢mbricata, Poli). Prince-Regent 
Inlet (A. glactalis). Fossil, 400 sp. Lower Silurian—; United 
States, Europe, South India. A. Noe, Linn. (exxvi, 39). 
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Shell equivalve or nearly so, thick, subquadrate, ventricose, 
strongly ribbed or cancellated; margins smooth or dentated, 
close or sinuated ventrally ; hinge straight, teeth very numerous, 
transverse ; umbones anterior /separated by a a flat lozenge-shaped 
ligamental area, with numerous cartilage-grooves; pallial line 
simple; posterior adductor impression double ; pedal scars two 
the posterior elongated. 

Animal with a long pointed foot, heeled, and deeply grooved ; 
mantle furnished with ocelli; palpi 0; gills long, narrow, less 
striated externally, continuous with the lips; hearts two, each 
with an auricle. 

The name Byssoarca was chosen unfortunately by Swainson, 
for the typical species of the genus, in which the byssal orifice 
is sometimes very large. The by ssus is a horny cone, composed 
of numerous thin plates, occasionally becoming solid and calca- 
reous ; it can be cast off and reformed with great rapidity. The 
Areas with close valves often have the left valve a little larger 
than the right, and more ornate. 

The Byssoarks secrete themselves under stones at low-water, 
in crevices of rocks, and the empty burrows of boring mollusks ; 
they are often much worn and distorted. 

A large number of genera and subgenera have been formed 
out of the Linnean Area, but as in Helix, Murex and other 
well-known and well-characterized groups, these groups possess 
but slight value; the most important of them may be considered 
subgenera, perhaps; others as sections. 

ARCA, Linn. (typical). Shell oblong, subquadrangular, gaping 
anteriorly or inferiorly ; hinge linear, straight, formed ofa large 
number of small pectinated. teeth ; ligament. external, inserted 
upon a lozenge-shaped area between the beaks ; beaks high, 
rather wide apart ; muscular impressions very distinct ; pallial 
impression entire. A. Nox, Linn. The Arcas often " anchor 
themselves by means of a strong byssus to rocks or stones. 

BARBATIA, Gray, 1840. Shell oblong, oval or subquadrangular ; 
surface covered by a rude, caducous epidermis; hinge-line 
straight or somewhat curved : teeth numerous, the central ones 
smallest, the lateral ones becoming gradually ‘larger and more 
oblique towards the extremities; ligament external, inserted 
upon a narrow surface between the approaching beaks. A. velata, 
Sowb. (cxxvi, 40). 

POLYNEMA, Conrad, 1875. Shell transversely trapezoid-ovate, 
narrowing anteriorly ; cardinal margin descending forward, and 
meeting the anterior and posterior margins at more or less 
defined angles; cardinal area extremely narrow, with about two 
deep, divaricating cartilage-furrows; lateral denticles very 
oblique, those on the posterior side more elongated and striated ; 
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surface with fine radiating strie. Barbatia lineata, Conrad 
(exxvii, 65). Cret.; North Carolina. 

ACAR, Gray. Valves cancellate or costellate; posterior slope 
subcarinated or angulated. A. Donaciformis, Reeve (cxxvi, 41). 

CALLOARCA, Gray, 1857. Shell with the posterior slope strongly 
carinated, and that and the anterior slope both strongly ribbed, 
the ribs forming marginal teeth within. A. alternata, Reeve 
(cxxvi, 42). 

STRIARCA, Conrad, 1862. Shell oblong, with a depression 
running from the beak to the ventral margin, which is somewhat 
insinuated, no doubt corresponding to a small gape; the surface 
is radiately striated; the ligamental area and hinge-teeth are 
quite similar to those of Barbatia. A. centenaria, Say (exxvii, 
66,67). Miocene; U.S. 

PLAGIARCA, Conrad, 1875. Shell transversely trapezoidal, with 
hinge nearly straight, and meeting the lateral margins at more 
or less defined angles; lateral denticles very oblique, one or two 
of ‘the anterior series being comparatively large and slightly 
angulated in the middle; surface radiately costate; area very 
narrow, and marked by numerous minute, crowded, divaricating 
cartilage-furrows. Arca Carolinensis, Conr. (cxxvii, 79). Cret. 

GRANOARCA, Conrad, 1862. (Cucullearea, Conrad, 1865.) Equi- 
valve, gaping anteriorly ; hinges rather wide and very oblique, 
with longitudinal grooves angulated under the back; tooth more 
or less divided into granular plates, posteriorly widely expanded 
and broken into irregular granules. A. propatula, Conr. (cxxix, 
5). Miocene; U.S. 

LITHARCA, Gray, 1840. Shell cuneiform, obliquely truncated 
behind, elongated and rounded in front, gaping inferiorly ; no 
teeth behind the beaks. A.lithodomus,Sowb.(cxxvii,68). Recent. 

ANOMALOCARDIA, Klein, 1753. (Anadara, Gray, 1847.) Shell 
thick, subcordiform or subquadrangular, equivalve, subequi- 
lateral; valves radiately costate, with a smooth or rugose olive 
epidermis ; hinge-line nearly straight, with numerous teeth, 
smallest in the middle, largest at the extremities. Differs from 
Barbatia principally in form. A. auriculata, Lam. (cxxvi, 43). 

SCAPHARCA, Gray, 1847. Shell oval or oblong or subquad- 
rangular, thin, radiately ribbed, with a light epidermis; inequi- 
valve, one valve overlapping the other considerably on the inferior 
margin; teeth subequal, dilated, more or less oblique. <A. 
tnequivalvis, Brug. (exxvi, 44). 

NEMOARCA, Conrad, 1869. Shell elongately trapezoidal, sub- 
equilateral, tumid, radiately ribbed; ligamental area narrow; 
hinge-line straight, with small transverse teeth. A. cretacea, 
Conrad (exxvi, 48). 

SENILIA,Gray,1847. Shellthick,solid,triangular,subcordiform, 
subequilateral, equivalve; surface with a few large, flat, radiating 
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ribs, and narrow intervening furrows; epidermis smooth, olive ; 
teeth large, oblong, arcuated on each side. <A. senilis, Linn. 
(exxvi, 45). 

ARGINA, Gray, 1840. Shell subglobose, subcordiform, equi- 
valve, inequilateral ; covered with radiating ribs and a brown, 
hairy epidermis; teeth numerous, elongated, curved, the central 
ones very small. A. pexata, Say (exxvi, 46, 47). 

1soarnca, Miinster,1842. Shell ventricose; beaks large,anterior, 
often subspiral; ligament entirely external; hinge-line curved, 
with transverse teeth, smallest in the centre; pallial line simple. 
I. Logani (Ctenodonta), Salter, Lower Silurian, Canada, is 3 
inches long, and has the ligament preserved. Fossil, 14 sp. 
Lower Silurian—Cretaceous ; North America, Europe. JI. fexta, 
Miinst. (exxvii, 69). 

CARBONARCA, Meek and Worthen, 1875. Shell (as determined 
from internal casts) equivalve, inequilateral, very convex, trans- 
versely oblong or oval; umbones gibbous, prominent, and strongly 
incurved with subangular or prominent posterior slopes ; valves 
closed all around, with smooth margins; ligament external ; 
cardinal margin a little arched, with, at the anterior extremity 
in each valve, two rather oblique comparatively stout teeth, and 
extending along its entire length from immediately behind these, 
a row of minute, interlocking teeth or crenulations as in Arca, 
C. gibbosa, M. and W. (cxxvii, 71). Upper Coal-measures, Ills. 
LUNARCA, Gray, 1842. Shell globose, subcordiform, nearly 

equivalve; surface radiately costate, with brown, foliaceous 
epidermis; hinge with the posterior tooth elongated ; narrow in 
the middle; the front tooth of the left valve ovate; elevated, 
entire, fitting into a cavity in the inner edge of the front margin 
of the right valve. A. costata, Gray (exxvi, 49). 

NOETIA, Gray, 1842. Shell trigonal, ventricose, inequilateral, 
equivalve; posterior side truncate, strongly angulate; teeth 
smallest in the middle, anteriorly elongated, posteriorly arcuated. 
A. ponderosa, Say (exxviii, 84,85). 

GLyprarca, Hicks, 1872. Inequilateral, strongly ventricose ; 
beak near the anterior end, prominent, overhanging the hinge- 
line more or less and pointed at the extremity; two diverging 
ridges extend from the umbo to the margin, and enclose a trian- 
gular sulcus, having its base at the margin, which it thereby 
indents; anterior muscular impression strong, posterior less 
distinet ; hinge-area narrow, plate thick, with three teeth in front 
of the umbo; surface strongly marked with growth-lines. 2 sp. 
Silur.; Wales. A. primeva, Hicks (cxxvi, 37, 38). 

Macropon, Lycett, 1845. 

Syn.—Parallelodon, Meek and Worthen. ! §66. Chic. He. Proc, 
Distr.—Oolite—Recent. M. asperula, Dall. Yucatan. Fossil. 

M. Hirsonensis, d’Arch. (cxxvii, 72). 
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Shell thick, subrhomboidal, beaks anterior; hinge with a few 
oblique anterior teeth, and one or more long, laminar posterior 
teeth, parallel with the hinge-line. 

CUCULLARIA, Deshayes, 1860. Shell elongated, suboval, moder- 
ately inflated, radiately striated, inequilateral, beaks subanterior, 
incurved, very close together, the hinge-area being very narrow 
and almost wanting in some species; hinge-line moderately 
curved with a few shorter anterior and some longer posterior 
fold-like teeth, arranged almost parallel to it ; numerous subequal 
teeth are situated below the beaks. Arca heterodonta, Desh. 
(exxvii, 80, 81). From the Paris Basin. 

NEMODON, Conrad, 1869. Shell elongated, form resembling 
Macrodon, but of thin structure ; hinge-area very narrow, hinge- 
line long, straight, or slightly curved under the beaks, “ with 
three linear teeth parallel with the anterior cardinal margin” in 
the left valve, and with a double posterior lateral tooth, being 
very long and linear; under the beaks a few granular teeth are 
present. M. Hufalensis, Conrad (cxxvi, 50,51). Scarcely dis- 
tinct from the typical Macrodon. 
GRAMMATODON, Meek and Hayden, 1860. Appears to be dis- 

tinguished only by the posterior muscular impression not being 
raised upon a projecting lamina. Jurassic; U. 8S. Type, M. 
inornata, M. and H. 

PARALLELOPIPEDUM, Klein, 1753. 

Distr.—2 sp. China. JP. tortuosum, Lam. (exxvii, 73). 
Shell subquadrangular or mytiliform, subequivalve, carinated, 

twisted so that the straight hinge-line is oblique instead of 
transverse to the beaks; teeth numerous, middle ones smallest, 
lateral ones larger and oblique. 

ScapHutLa, Benson, 1834. 

Distr.—Fresh water, India, Burmah. 
Shell thin, elongated, subtrapeziform, equivalve, very inequi- 

lateral, carinated behind; valves covered with a thin, smooth 
epidermis; hinge edentulous in the centre, posterior teeth 
laminar and branched, 

S. pinna, Benson (exxvi, 52), is found in the Ganges and its 
branches, from Calcutta to Humeerpoor on the Jumna, 1000 
miles from the sea. A second species has been found in the 
river Tenasserim, Burmah. 

Cucutua#aA, Lamarck, 1801, 

Etym.— Cucullus, a cowl, 
Distr.—2 sp. Mauritius, Nicobar, China. Fossil, 240 sp. 

Lower Silurian; North America, Patagonia, Europe. C, con- 
camerata, Mart. (cxxvii, 74), 
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Shell subquadrate, ventricose; valves close, striated ; hinge- 
teeth few and oblique, parallel with the hinge-line at each end ; 
posterior muscular impression bounded by an elevated ridge. 

IDONEARCA, Conrad, 1862, Shell thicker than the type, with a 
wider hinge-plate and fewer of the short mesial denticles, which 
are prominent and transversely striated ; lateral denticles long, 
horizontal, or descending outward, and bent downward at the 
inner ends, strongly cross-striated ; lamina of posterior muscular 
scars prominent. Cretaceous; Amer. and Eur. Cuculleza Tip- 
pana, Conr. 

LATIARCA, Conrad, 1862. Shell very thick and strong; hinge 
comparatively narrow, and occupied by very irregular, strong, 
vertical denticles, excepting at each end, where it is broad, and 
occupied by strong, rugosely-striated, longer denticles, declining 
outward, and bent downward at the inner ends; posterior mus- 
cular scars, with their lower margins somewhat raised and acute, 
but not forming 2 projecting lamina. Cucullza onoclea, H. D. 
and W. B. Rogers. Hocene. 

TRIGONARCA, Conr., 1862. Shell subtrigonal or subtrapezoidal, 
with posterior margin obliquely truncated, and posterior basal 
extremity more or less angular; posterior umbonal slopes promi- 
nently rounded or angular; hinge-area divaricately furrowed ; 
hinge-teeth rather strong. C. triquetra, Conr. (cxxix, 6). 

BREVIARCA, Conr., 1872. Shell small, suborbicular or suboval, 
more or less rounded at the extremities, or rarely truncated 
obliquely behind; surface nearly smooth, or finely radiately 
striated ; hinge-area with minute cross-strie; hinge-denticles 
very fine and crowded. C. perovalis, Conrad (cxxvii, 82). 
Cretaceous. 

CypricaARDITES, Conrad, 1841; Hall, 1868. 

Syn.—Cyrtodonta, Vanuxemia, Billings, 1858. Palearca, Hall, 
1859. 

Distr.—60 sp. Silurian, Devonian; N. America, Wales. 
Shell ventricose, suborbicular or broad-ovate in outline, with 

an external flattened ligamental area; cardinal teeth four to five, 
short, oblique; lateral teeth two or more, oblique; muscular 
impressions two (anterior one single?) ; pallial line simple. 

MEGALOMUS, Hall, 1852. Shell ventricose, ponderous; beaks 
strong, incurved, anterior; hinge-plate with several oblique 
tuberculose teeth at the anterior end, subject to absorption ; 
lateral teeth none; ligament external; anterior muscular scar 
double, one large and deep, the other minute; posterior scar very 
large, obscure; pallial line simple. Paleozoic; U.S. C. Cana- 
densis, Hall (exxix, 7). See p. 207. The genus is better placed 
here, and the above description is the most correct. 

#GILops, Hall, 1850. Described from a cast, impossible to 
determine. Has the form of Cypricardites, 
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MEGAMBONIA, Hall, 1859. Shell ventricose, broad-ovate or 
suborbicular; anterior end with a ventricose wing or extension, 
separated from the body of the shell by a deep curved sinus; 
anterior hinge-teeth unknown; lateral teeth two to three, short, 
small and oblique; ligamental area narrow or obsolete ; anterior 
muscular scar deep, circular, and having a small pedal scar upon 
its upper margin; posterior scar larger, faintly impressed; pallial 
line simple. C. aviculoidea, Hall (cxxix, 9). 

ApRANARIA, Munier-Chalmas, 1876. 

Syn.—Siliquarea, Pseudarea, Tromelin and Lebese. 
Distr.—2 sp. Paleozoic; France. <A. T'romelini, M.-C. 
Shell equivalve, recalling Cultellus by its general form ; hinge 

with a series of oblique linear, nearly parallel teeth, the anterior 
ones narrower and more divergent, the posterior more numerous ; 
a rib within each valve passes in front of the anterior muscular 
impression. 

CarpioLA, Broderip, 1834. 
Distr.—17 sp. U. Sil.—Devon.; Eur., U.8. CC. cornucopiz, 

(exvi, 94). ’ 
Shell somewhat inequilateral or subequilateral, roundly ovate, 

with the beaks incurved anteriorly and with a rather large liga- 
mental area between both; hinge-line slightly curved with 
numerous oblique pliciform teeth, being apparently present on 
both sides of the beak; surface generally radiately striated or 
ribbed. 

LyRropEesMA, Conrad, 1841. 
Syn.—Actinodonta, Phil. 
Distr.—Fossil, 4 sp. Lower Silurian ; Canada, United States, 

Britain. ZL. pulchella, Hall (cxxvii, 83). 
Shell Trigonia-shaped, rather elongated, with a striated poste- 

rior area; hinge with several (5-9) radiating teeth, striated 
across; ligament external. 

Lyrodesma appears to connect the Pectunculus with the 
Arcine. 

Prcruncutus, Lam. 

Syn.—Axinea, Poli, 1791. Tuceta, Bolten. 
Distr.—58 sp. West Indies, Britain, India, New Zealand, 

West America; ranging from 8 to 60, rarely 120 fathoms. 
Fossil, 80 sp. Neocomian—; Europe, United States, South 
India, P. Delesserti, Reeve (cxxvii, 53). 

Shell orbicular, nearly equilateral, smooth or radiately striated ; 
umbones central, divided by a striated ligamental area; hinge 
with a semicircular row of transverse teeth; adductors sub- 
equal; pallial line simple; margins crenated inside. 

Animal with a large crescent-shaped foot, margins of the sole 
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undulated; mantle open, margins simple, with minute ocelli; 
gills-equal, lips continuous with the gills. 

The teeth of Pectunculus and Arca increase in number with 
age, by additions to each end of the hinge-line, but sometimes the 
central teeth are obliterated by encroachments of the ligament. 

onisMA, Mayer. Small, obliquely oval, very inequilateral, 
margin smooth; hinge very thick, with three anterior and four 
posterior teeth. P. nuculatus, Lam. Eocene. 

Linmopsis, Sassi, 1827. 

Syn.—Pectunculina, d’Orb., 1844. 
Distr.—5 sp. Red Sea (Nyst.), Japan, Britain. Mr. M’Andrew 

has dredged L. pygmea, living, on the coast of Finmark; it is 
a fossil of the Pliocene of England, Belgium and Sicily. Fossil, 
36sp. Trias—; United States, Europe. L. complanata, Orb. 
(exxyii; 115). \- 2 alier, Desh. (exxvil; 16). ~L. Gysset, Rain- 
court (cxxx, 36, 37). 

Shell orbicular, convex, slightly oblique ; ligamental area with 
a triangular cartilage-pit in the centre; hinge with two equal, 
curved series of transverse teeth. 

TRIGONOCELIA, Nyst., 1836. (Trinacria, Mayer.) Shell 
approaches Leda in form, and differs from Limopsis in the 
absence of the expanded ligamental area. Fossil, 7 sp. 
Eocene; Paris Basin, Belgium, England, United States. JZ. 
inequivalvis, d’Orb. (exxvii, 77). 

cyRILLA, A. Adams. (Huxleya, A. Adams, 1860.) Shell 
oblong, oblique, very inequilateral, covered with a thin epidermis ; 
hinge with six diverging, sharp teeth, directed posteriorly, and 
terminating with a curved lamina; ligament situated in a small 
pit under the beak. JZ. sulcata, H. Ad., from the Straits of 
Korea, dredged from 63 fathoms. 

NvucuneE.ia, d’Orb., 1850. 

Syn.—Nuculella, Chenu. Stalagmium, Nyst. (in part). 
Disir.—N. Nysti, Galeotti (cxxvii, 54, 55). Tertiary; Bel- 

gium. 
~ Shell suborbicular, slightly inequilateral, beaks close together ; 
hinge-line curved, with numerous cross-pliciform teeth, inter- 
rupted under the beaks by an oblique, simply granular pit, this 
last appearing to have been for the ligament, which must at least 
have been partially internal. 

? CyrHERoDON, Hall, 1873. 

Distr.—4 sp. Paleozoic; Hamilton Group, U. 8. C. (Nucu- 
lites) appressus Conr. (cxxvii, 63, 64). 

Shell subtrapezoidal, with prominent beaks and posteriorly 
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angulate like Cucullzea; hinge with about four cardinal teeth in 
the right and five in the left valve. 

CrEeNopontaA, Salter, 1851. 
Syn.—Tellinomya, Hall. 
Distr.—Fossil, 40 sp. Silurian—Carboniferous; Europe, N. 

America, Bolivia. C. pectunculoides, Hall (exxvi, 30). 
Shell elongately oval, subequilateral, smooth, or finely concen- 

trically striate, valves moderately convex , hinge represented by 
two diverging comb-like denticulated margins without a special 
hinge-area between them and the beak, and below the latter, not 
interrupted by a pit; ligament apparently external, posterior to 
the beak. 

From Malletia the shells would seem only to differ by a more 
elongated and more tumid form. 
It is probable that most of the paleeozoic species referred to 

Nucula belong to Ctenodonta. 
TELLINOMYA, Hall, 1847. Has been considered a synonym of 

Ctenodonta; per haps some species referred to it really belong here. 
Many of the paleozoic genera are very difficult to classify, because 
they are frequently not well-preserved, and the essential char- 
acters are consequently wanting. ZT. nasuta, Hall. 35 sp. 

Sarepra, A. Adams, 1860. 

Distr.—S. speciosa, A. Ad. Japan. 
Shell oval, equivalve, not pearly within; hinge-line nearly 

straight, provided with numerous denticles, cartilage internal, 
below the beak; muscular impressions distant, pallial line entire. 

“This genus,” says the author, “agrees with Nucula in the 
simple pallial line and internal ligament, and with Malletia in 
not being nacreous or pearly within, and in general form and 
character.” Is possibly a recent representative of the fossil genus 
Ctenodonta. 

CarpionaRtA, Munier-Chalmas, 1876. 

Distr. C. Barrandei, M.-C. Palzozoic; France. 
Shell equivalve, thin and subcircular, convex; hinge witha 

series of teeth similar to Nucula, the posterior ones the smallest 
and most numerous ; pallial line simple; anterior muscular im- 
pression more developed than the posterior. 

NucinE.ia, S. Wood, 1848. 

Syn.—Nuculina, d’Orb., 1844. Pleurodon, Wood, 1840. 
Distr.—Fossil. N. miliaris, d’Orb. (exxvii, 78). 
Shell oval or subtrigonal, equivalve, inequilateral; hinge wide 

and curved, with sparse transverse teeth, and a long lateral tooth 

on the longer anterior side; muscular impressions unequal, the 
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anterior oval; pallial line simple; ligament external, contained 
in a very small pit. 

SuporvDER HH THROMYARIA. 

Frequently inequivalve; anterior muscular impression very 
small, posterior impression large. 

(Mytilacea.) 

Famity MYTILID A. 

Shell equivalve, oval or elongated, closed, umbones anterior, 
epidermis thick and dark, often filamentose ; Jigament internal, 
submarginal, very long; hinge edentulous; outer shell-layer 
obscurely prismatic-cellular; inner more or less nacreous; pallial 
line simple; anterior muscular impression small and narrow, 
posterior large, obscure. 

Animal marine or fluviatile, attached by a byssus; mantle- 
lobes united between the siphonal openings; gills two on each 
side, elongated, and united behind to each other and to the 
mantle, dorsal margins of the outer and innermost lamine free ; 
foot cylindrical, grooved. 

The members of this family exhibit a propensity for conceal- 
ment, frequently spinning a nest of sand and shell-fragments, 
burrowing in soft substances, or secreting themselves in the 
burrows of other shells. 

The Mytilidz appear in the paleozoic strata, and continue in 
increasing variety and number of species to the present time. 

SuspraAMity MYTILINA. 

Shell elongated with subterminal or terminal and pointed beaks; 
hinge toothless ; anterior muscularscar small, marginal, posterior 
sear large and elongated ; pallial line entire. 

Myritvs, Linn., 1758. 
Sea-mussel. 
Distr.—b5 sp. World-wide. Ochotsk, Belring’s Sea, Russian 

Ice-meer; Black Sea, Cape Horn, Cape, New Zealand. Fossil, 
100 sp. Silurian—; United States, Europe, South India. J. 
smaragdinus, Chemn. (cxxviii, 4). 

Shell wedge-shaped, rounded behind, smooth in the typical 
species; umbones terminal, pointed; hinge-teeth minute or obso- 
lete; pedal muscular impressions two in each valve, small, simple, 
close to the adductors. 

Animal with the mantle-margins plain in the anal region, and 
projecting slightly ; branchial margins fringed; byssus strong 
and coarse; gills nearly equal; palpi long and pointed, free. 
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The common edible mussel frequents mud-banks which are 
uncovered at low-water; the fry abound in water a few fathoms 
deep; they are full-grown ina single year. From some unknown 
cause they are at times extremely deleterious. The consumption 
of mussels in Edinburgh and Leith is estimated at 400 bushels 
(= 400,000 mussels) annually; enormous quantities are also 
used for bait, especially in the deep-sea fishery, for which pur- 
pose thirty or forty millions are collected yearly in the Frith of 
Forth alone.—Dr. Knapp. Mussels produce small and inferior 
pearls. At Fort Stanley. Falkland Islands, Mr. Macgillivray 
noticed beds of mussels which were chiefly dead, being frozen at 
low-water. 

The species of Mytilus are usually found attached by a byssus 
in masses to stones, wrecks or floating bodies. The ligulate 
grooved foot has the power of spinning the silky material of the 
byssus whenever the animal requires temporarily to anchor itself. 

Boughs of elm and other trees are laid down in the Bay of 
Kiel, and taken up at the end of three, four, or five years, between 
December and March, being then covered with fine mussels, 
These laden boughs are sold by weight, and the shell harvest is 
sent into the interior of Germany, where it is in great request. 

AULACOMYA, Mirch. (Hormomya, Mirch. Arcomytilus, A gass.) 
Surface ornamented with radiating ribs. I. decussatus, Lam. 
(cxxviil,.92). 

cALOROMYA, Morch. MM. afer, Gmel. (exxviii, 93). 
MYTILOCONCHA, Conr., 1862. Subfaleate, thick, perlaceous, 

laminated; hinge thick, elongated; pointed at the apex; an 
oblique tooth or ridge and parallel furrow throughout the entire 
length of hinge-area. M. incurva, Conr. (exxik 11). 

BYSSOPTERTA, Hall, 1883. Shell erect, alate posteriorly, trun- 
cate with a nasute projection in front; surface radiated. MM. 
radiata, Hall. Fossil; Chemung Group, N. Y. 

MYTILoPs, Hall, 1883. Shell resembling Modiola and Litho- 
domus in external form, and may also be compared with the 
fossil genus Myoconcha; hinge-line narrow, oblique, extending 
about one-half the length of the shell; beaks terminal. 4 sp. 
Chemung Group, New York. J. precedens, Hall. 

STAVELIA, Gray, 1857. Shell inequivalve, inferior margin sinu- 
ous. J. torta, Dunker. 

Moprona, Lam., 1799. 

Etym.— Modiolus, a small measure, or drinking-vessel. Horse- 
mussel. 

Syn.—Perna, Adanson, H. and A. Adams. Amyedalum, 
Muhlf. Callitriche, Poli. 

Distr.—i0 sp. Universal. Chiefly tropical. MM. modiolus. 
Arctic seas—Britain. Fossil, 150 sp. Silurian? Lias—; United 
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States, Europe, Thibet, South India. JL barbata, Linn. (cxxviii, 
94). MM. tulipa, Linn. (exxviii, 95). 

Shell oblong, inflated in front; umbones anterior, obtuse; 
hinge toothless; pedal impressions three in each valve, the 
central elongated; epidermis often produced into long beard- 
like fringes. 

Animal with the mantle-margin simple, protruding in the 
branchial region; byssus ample, fine; palpi triangular, pointed. 

The Modiole are distinguished from the mussels by their habit 
of burrowing, or spinning a nest, using stones, fragments of 
shells and the byssal threads. The common American species, 
M. plicatula, however, adheres by its byssus in masses like 
Mytilus. Low-water—100 fathoms. 

BRACHYDONTES, Swainson, 1840. Shell radiately ribbed, car- 
dinal margin angular and sometimes crenulated. MM. plicatula, 
Lam. (cxxviii, 96). 

ADULA, H. and A. Adams, 185). Shell elongated, cylindrical, 
posterior margin obliquely truncated; beaks submedian. J. 
Soleniformis, d’Orbigny (cxxix, 12). 

MODIELLA, Hall, 1888. Subrhomboidal, narrowed and auricu- 
late in front, broadly expanding posteriorly ; two well-marked 
muscular impressions, connected by a simple pallial line; surface 
with radiating striae. M. pigmea, Conrad. Hamilton Gr., N. Y. 

Lituopomus, Cuvier, 1817. 

Syn.—Lithophaga, Bolten, H.and A. Adams. JZ. caudigerus, 
Lam. (exxviii, 97). L. lithophaga, Linn. (exxviii, 98). 

Distr.—40 sp. West Indies—New Zealand. Fossil, 35 sp. 
Carb.—; Europe, United States. 

Shell cylindrical, inflated in front, wedge-shaped behind ; 
epidermis thick and dark; interior nacreous. 

These mollusks, when young, suspend themselves to rocks by 
a byssus, but when adult they form cavities corresponding to 
the shape of their shells in soft rocks or other shells. Z, dactylus 
is sold by the Mediterranean fishermen as an article of food, and 
is highly esteemed. Like other burrowing shell-fish, they are 
luminous. Perforations of Lithodomi, in limestone cliffs, and 
in the columns of the Temple of Serapis at Puteoli, have 
afforded conclusive evidence of changes in the level of sea-coasts 
in modern times. : 

BoTuLA, Mérch. Shell oblong, subrhomboidal, subeylindrical ; 
beaks distant, subterminal. L. splendida, Dunker (cxxix, 16), 

LEIOSOLENUS, Carpenter, 1856. The cavity or burrow formed 
by the animal with the aperture prolonged into a tube, more or 
less bilobed at the outer end, contracted at the junction. JZ. 
spatiosa, Carpenter. 
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SuBraAMILy CRENELLINA. 

Shell elongately tumid, thin, with subterminal slightly swollen 
beaks, two muscular scars, of which the posterior is larger, outer 
surface of valves entirely or partially radiately striated (except 
in Myrina); hinge-line often denticulate; ligament almost quite 
internal, in a linear groove, more or less extending posteriorly. 

CRENELLA, Brown, 1827. 

Htym.—Diminutive of crena, a notch. 
Syn.—Myoparo, Lea, 1833. Stalagmium, Conr., 1833. 
Disir.—5 sp. Low-water mark to 150 fathoms. Norway, 

Iceland, Greenland, New England, Britain, France. Fossil. 
Eocene; Ala. CU. rhombea occurs in a fossil state in the Coralline 
Crag, England. C. decussata, Mont. (exxix, 17). 

Shell oval or rhomboidal, nacreous, cancellated ; umbones 
straight, ligament small, hinge of each valve furnished with an 
upright tooth, which is crenulated, as well as the hinge. plate. 

Animal with the mantle open in front, and folded behind into 
a sessile excurrent tube; foot cylindrical, the free end being 
disk-like and issuing out of a sheath. The animal does not spin 
a thick byssus, like Modiolaria, but secretes only a single thread 
for attachment, and by means of which it holds itself suspended 
in the water. 

NUCULOCARDIA, d’Orb., 1843. Shell with large anterior crenate 
teeth, and smaller posterior ones. C. divaricata, d’Orb. 
(exxix, 18), 

pacripiuM, Torell, 1859. Hinge-crenulations tuberculiform 
anteriorly, elongate posteriorly. D. vitrea, Sars (cxxix, 19). 

MopronartA, Beck (Jeffreys, 1863). 

Htym.—Allied to the genus Modiola of Lamarck. 
Syn.—Lanistes, Humphreys. Lanistina, Gray. 
Distr.—Temperate and Arctic seas. The four British species 

occur fossilized in the Red and Coralline Crags and newer Ter- 
tiaries. Several species in the Upper Triassic and Jurassic 
formations, referred to Modiola, appear to belong here. WM. 
impacta, Herm. (exxviii, 99). 

Shell rhomboidal, sculptured by two rows (one on each side) 
of striz, which radiate from the beaks, leaving the middle portion 
smooth, umbones incuryed, hinge edentulous or crenulated, 
hinge-plate finely notched. 

Animal with the mantle folded in front into a wide incurrent 
tube, and behind into a conical excurrent tube; foot strap- 
shaped. 

ARCOPERNA, Conrad, 1865. 

Distr.—Kocene; Mississippi, Paris Basin. A. filosa, Conrad 
(cxxix, 20). 
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~ Shell oval or oblong. thin, moderately inflated, with terminal, or 
very nearly terminal, incurved beaks, surface finely or radiately 
striated, somewhat ‘str onger anteriorly, producing a distinct 
crenulation at the margin ; hinge edentulous, ligament thin, long, 
situated in a fine marginal furrow of the internal side ; muscular 
scars distinct, the anterior slightly smaller than the posterior, 
pallial impression simple. 

Conrad says that Deshayes’ Med. radiolata (Paris foss., 2d ed., 
vol. ii, p. 22) is congenerie with the above species. Its relation 
to the short, oval species of Modiola is very great, but the well- 
marked and comparatively large anterior muscular sear, internal 
ligament, and fine radiating striation may serve as distinction. 
In general character Arcoperna strongly recalls the type of 
Phaseolicama. It is not improbable that the recent Lith. cinni- 
mominus, Chemn., is a recent representant of Arcoperna, while, 
on the other hand, cretaceous species, like Mytilus pileopsis, 
d’Orb., and a few others, are equally correctly referable to it, as 
to Crenella, or to any of the allied genera. 

Myrina, H. and A. Adams, 1857. 

Distr.—M. pelagica, Forbes (exxix, 21). On floating blubber, 
off the Cape of Good Hope. 

Shell transverse, oblong, subequilateral, close, smooth, covered 
by a corneous epidermis; nacreous within; beaks submedian ; 
hinge edentulous; ligament internal, linear; anterior muscular 
impression large. 

Animal byssiferous, mantle open. 

SuspFaAMILy DREISSH NSIN. 

Anterior muscular scar resting on a thickened plate near the 
apex of the shell, hinge sometimes with an obsolete, long tooth, 
fulcra of ligament strong ; pullial line entire, rarely sinuated, 

The animal has closed mantle and short siphons, and would 
therefore go into the order Siphonida, suborder Integripalliata ; 
but the mollusk and its shell are otherwise too closely related to 
Mytilus to admit of such a separation. 

DreissensiA, Van Beneden, 1836. 

Etym.—Dedicated to Dreyssens, a Belgian physician. 
Syn.—Mytilina and Mytilomya, Cantr., 1847. Congeria, 

Partsch, 1836. Tichogonia, Rossm., 1835. Enocephalus, Mun- 
ster, 1831. 

Distr.—15 sp. Europe, America, Africa. Fossil, 13 sp. 
Hocene—; Britain, Germany. 

Shell like Mytilus, without its pearly lining; inner layer comw- 
posed of large prismatic cells; umbones terminal; valves 
obtusely keeled; right valve with aslight byssal sinus; anterior 

18 
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adductor supported on a shelf within the beak; pedal impres- 
sion single, posterior. 

Animal with the mantle closed; byssal orifice small; and 
siphon very small, conical, plain, branchial prominent, fringed 
inside; palpi small, triangular; foot-muscles short and thick, 
close in front of the posterior adductor. 

D. polymorpha (exxviii, 100; exxix, 24) is a native of the 
Aralo-Caspian rivers ; in 1824 it was observed by Mr. J. Sowerby 
in the Surrey docks, to which it appears to have been brought 
with foreign timber, in the holds of vessels. It has since spread 
into the canals, docks, and rivers of many parts of England, 
France and Belgium, and has been noticed in the iron water-pipes 
of London, incrusted with a ferruginous deposit. 

MYTILUPSIS, Conrad, 1857. (Praxis, H. and A. Ad., 1857.) 
Shell with a lamina on the hinge-shelf or septum. WD. Sallet, 
Recluz (cxxix, 22). D. leucophzata, Conrad. Brackish waters 
of Chesapeake Bay, on oysters. 

DREISSENOMYA, Fuchs. Septum transformed into a regular, 
large, anterior muscular scar, pallial line with a deep posterior 
sinus. D. Schrockingert, Fuchs. Upper Tertiary; Hungary. 

SEPTIFER. Recluz, 1848. 

Distr.—Warm seas. Fossil; Jurassic and Cretaceous. S. 
Heberti, Desh. (cxxix, 28). 

Shell equivalve, very inequilateral; ventral margin subconcave 
and cut out for the passage of the byssus; beaks subterminal, 
curved ; hinge without teeth, furnished with a lamellar septum ; 
ligamental pits linear, marginal, dorsal, anterior, with a white, 
nearly spongy margin within; muscular impressions superficial, 
the anterior small, rounded, the posterior large, subdorsal, 
uniform. 

Animal marine, byssiferous. 

Myatina, Koninck, 1842. 

Distr.—Fossil, 6 sp. Silur., Carb.—Permian; Europe. 7. 
lamellosa, Koninck (cxxix, 25). 

Shell equivalve, mytiliform; beaks nearly terminal, septiferous 
internally ; hinge-margin thickened, flat, with several longitu- 
dinal cartilage-grooves ; muscular impressions two; pallial line 
simple. The ligamental area resembles that of Arca obliquata, 
Chemn. 

ANTHRACOPTERA, Salter, 1863. 

Syn.—Naiadites, Dawson, 1855 (part). 
Etym.— Anthrax, coal, and pteron, a wing. 
Distr.—Fossil, 10 sp. Carboniferous; Great Britain, West- 

phalia, Nova Scotia, United States. 
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This genus includes several so-called Myalinz, but they have 
not the thick hinge-plate of the shells of that genus, and species 
which have been described by Ludwig as belonging to Dreissensia. 
The form of the shell is triangular. 

Hoptomytitus, Sandberger, 1850. 

Distr.—Devonian; Nassau. A. crassus, Sandb. (cxxix, 26). 
Shell equivalve, triangular, pyramidal, sides incurved, wider 

in front, angular behind, beaks contiguous; hinge with an elon- 
gated septum under the beak, followed by a longitudinal tooth 
in the right and a corresponding pit in the left valve. 

PacuymMyTitus, Zittel, 1881. 

Disir.—Jurassic. P. pe/asus, d’Orb. (exxix, 10). 
Shell triangular, very thick and massive, with terminal, promi- 

nent beaks, and usually smooth surface; anterior to the beak 
the slope is angularly pinched in, and on the anterior margin, 
just under the beak, are two fold-like, tubercular teeth ; hinge- 
margin very thick. 

SuBFAMILY PRASININZ. 

Shell elongated, very inequilateral, smooth, beaks moderately 
tumid ; hinge with one elongated caidinal tooth in each valve; 
ligament external, long, supported by thickened fulcra. 

In Modiolopsis and Phaseolicama no hinge-teeth have been 
observed. 

Hiproropium, Sowb., 1821. 
Distr.—Jurassic; Europe. H. ponderosum, Sowb. 
Shell oblong, thick, ventricose; umbones large; ligament 

external; ventral margin sinuated ; hinge with one thick, obiique 
tooth in each valve, sometimes nearly obsolete; pallial line 
simple; anterior muscular scar deep. ‘This shell appears like a 
ponderous form of Cypricardia or Cardita; it is a characteristic 
fossil of the English Lias, but only very aged examples have 
been found. 

JuLIA, Gould, 1862. 

Syn.—Prasina, Deshayes, 1863. 
Distr.—J. Borbonica, Desh. (exxviii, 1-3). Isle of Bourbon. 

J. exquisita, Gould. Sandwich Islands. 
Shell oblong, thick, cordiform, valves closed, margins entire, 

inequilateral; lunule deep circular, projecting into the interior 
of the right valve, left valve in the same place furnished with 
dentiform tubercles; hinge-line simple, arched; ligament 
external, narrow; muscular scars two, unequal, subcentral. 

Very closely allied to, perhaps not generically distinct from, 
Hippopodium. 
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Moprorarca, Gray, 1840. 
Distr.—2 sp. Falkland and Kerguelen Islands, attached by 

a byssus to floating sea-weed. M. trapezina, Lam. (exxix, 
27,28. 

Shell oval, trapezoidal, ventricose, thin, fragile, covered with 
athin -pidermis; beaks anterior, prominent, contiguous ; anterior 
margil truncate, posterior margin rounded, ventral margin sinu- 
ated and slightly gaping; hinge composed of two little teeth 
in each valve; muscular impressions distinct. 

Mantle-lobes united, pedal opening small, foot with an 
expanded sole, byssiferous, front adductor round. 

PHASEOLICAMA, Valenciennes. Hinge without teeth. M. Magel- 
lanica, Val. (exxix, 29). 

BYSSANODONTA, d’Orb, 1846. Supposed to be related to Ano- 
donta, in the family Unionide, but evidently nearly allied to, if 
not identical with Phaseolicama. It is a minute, perhaps juvenile 
shell, ten millimetres in length, obrotund, thin, not nacreous, 
equivalve, brown, hinge without teeth; foot rudimentary ; fixed 
to rocks by a byssus. B. Paranensis, d’Orb. (exxiv, 93). Near 
Corrientes, Parana Riv., So. Am. 

Mopioropsis, Hall, 1847. 

Syn.—Cypricardites (pt.), Conrad. 
Distr.—45 sp. Silur.; N. Am. JM. faba, Conr. (exxix, 30). 
Shell elongated, very inequilateral, with the beaks anterior, 

subterminal, and close together, thin, hinge toothless, with the 
areal margin more or less straight, and a very slight ligamental 
furrow; ventral margin in front of the middle generally insinu- 
ated, the posterior part of the shell being often much wider and 
higher than the anterior ; anterior muscular impression distinct 
and large. 

Hipromya, Salter. 

Distr.—Fossil, 1 sp. Devonian. 
Shell gibbous, with anterior, inflated close beaks,a long ecar- 

dinal edge; anterior edge short, rounded, and separated by a 
strong sinus from the inflated posterior ridge and slope. 

Myoconcna, J. Sowerby, 1824. 

Etym.— Mya, mussel; concha, shell. 
Syn.—Modiolina, Muller. 
Distr.—Fossil, 26 sp. Permian—Miocene (d’Orb.) ; Europe. 

M. crassa, Sowb. (exxix, 31). M. angulata, d’Orb. (exxix, 32. 
Shell oblong, thick, with nearly terminal depressed umbones ; 

ligament external, supported by long, narrow, appressed plates ; 
hinge thick, with an oblique tooth in the right valve; anterior 
muscular impression round and deep, with a small pedal scar 
behind it ; posterior impression large, single ; pallial line simple. 

cal Peer 

= 
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This shell, which is not nacreous inside, is distinguished from 
any of the Mytilide by the form of its ligamental plates and 
muscular impressions ; the hinge-tooth is usually overgrown and 
nearly obliterated by the hinge-margin, as in aged examples of- 
Cardita orbicularis and Cypricardia vellicata. 

Cuanocarpra, Meek and Worthen, 1869. 

Syn.—? Lunulacardium (pt.), Munster. 
Disir.—C. ovata,.M. and W. (cexxx, 34). Fossil; Coal- 

measures, Ills. 
Shell equivalve ? rather thin, very inequilateral, more or less 

oval; beaks small, depressed and nearly terminal; valves 
strongly gaping in front and closed behind ; hinge unkaown, but 
short and without cardinal area; surface with concentric striz, 
crossed on the posterior dorsal region by faintly marked radi- 
ating cost, and on the gaping front by radiating lines and 
costie. 

Mopiomorpua, Hall, 1869. 

Distr—9 sp. Silurian; New York. IM. concentrica, Conr. 
(cxxix, 1D": 

Shell equivalve, very inequilateral, compressed, subovate ; 
beaks small, compressed, within the anterior third of the length; 
surface with rugose or undulating concentric striz, usually coal- 
escing or fasciculating anteriorly ; valves crossed obliquely by a 
more or less distinct sinus, constricting the basal margin; 
anterior end rounded; hinge with a single strong wedge-shaped 
tooth in the left valve and a a corresponding cavity in the right 
valve ; no lateral teeth ; ligament external, attached to the thick- 
ened margin of the shell; ; pallial line entire. 

MODIOLINA, Meek, 1877. J. lata, Meek. Upper Trias; Buena 
Vista Cafon, W. Humboldt Range, United States. Not char- 
acterized. 

PrycuopesMA, Hall and Whitfield, 1872 

Type, P. Knappiana, H. and W. Paleozoic; ‘“ Hydraulic 
Beds,” Louisville, Ky. 

Shell modioloid in form; valves equally convex; hinge with a 
wide ligamental area, the sides of which are sharply : erooved in 
parallel lines, enused by the successive growth of the ligament 

as in Planorbis; the grooves and ridges are slightly arched 
beneath the a apex of the valves, where ‘they t take their origin; 
internal hinge-structure unknown. 

Resembles Modiomorpha in form and surface characters, but 
differs in having a ligamental area. Externally it is unlike 
Cypricardites aaa eutnalat shells, which have a ligamental area 

marked by fine strie parallel to the hinge-line, while these are 
parallel to the margin of the shell. 
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(Aviculacea.) 

The following families are often included in Monomyaria: 

Famity AVICULID &. 

Shell inequivalve, very oblique, resting on the smaller (right) 
valve, and attached by a byssus; epidermis indistinct ; outer 
layer prismatic-cellular, interior nacreous; posterior muscular 
impression large, subcentral, anterior small, within the umbo; 
pallial line irregularly dotted; hinge-line straight, elongated ; 
umbones anterior, eared, the posterior ear wing-like; cartilage 
contained in one or several grooves; hinge edentulous, or 
obscurely toothed. 

Animal with the mantle-lobes free, their margins fringed ; foot 
small, spinning a byssus; gills two on each side, crescent-shaped, 
entirely free or united to each other posteriorly, and to the 
mantle (as in the oyster, and not as in Pecten). 

The wing-shells, or pearl-oysters, are natives of tropical and 
temperate seas ; there are no living species in northern latitudes, 
where fossil forms are very numerous. The family is mostly 
extinct, and largely represented in palzozoic rocks; there are 
120 recent and over 1000 fossil species. 

SuBFAMILY AVICULINA. 

Ligament attached to the entire external hinge-margin or 
placed in a single shallow groove near the beak and spreading 
over the hinge-area as it extends posteriorly ; anterior muscular 
scar very small. 

Avicuna (Klein), Lamarck, 1799. 

Etym.—Avicula, a little bird. 
Syn.—Pteria, Scopoli, 1777. Anonica, Oken, 1815. 
Distr.—25 sp. Mexico, South Britain, Mediterranean, India, 

Pacific ; 20 fathoms. Fossil, 300 sp. Lower Silurian—; world- 
wide. A. helerapiera, Lam. “(Cxxxi, 61). 4A. crocea, "Lame 
(cxxxi, 62). 

Shell obliquely oval, very inequivalve, eared, the posterior ear 
produced, wing-like ; right ‘valve with a byssal sinus beneath the 
anterior ear ; artilage- -pit single, oblique ; hinge with one or two 
small cardinal teeth, and an elongated posterior tooth, often 
obsolete ; posterior muscular impression (adductor and pedal) 
large, subcentral ; anterior (pedal scar) small, umbonal. 

Animal oval, flat; mantle-lobes separated throughout, thick- 
ened and serrated at the margins; body very small, having on 
either side a pair of nearly equal large branchize ; mouth oval, 
rather large ; palpi large, obliquely truncate; byssus large, coarse, 
sometimes consolidated. 
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ELECTROMA, Stolicz. Oblique, thin, mostly smooth; inequivalve, 
the r:ght valve being somewhat flatter; the hinge-line is short, and 
the posterior wing very short; not separated from the body of 
the shell. A. smaragdina, Reeve. 

PSEUDOPTERA, Meek. Shell more or less obliquely subtrigonal 
or subovate ; hinge short, compressed ; anterior wing short, not 
defined ; posterior abbreviated, compressed, and nearly or quite 
without any marginal sinuosity below it; anterior margins some- 
times a little sinuous near the middle, but without any byssal 
sinus under the anterior wing. Alvicula anomala, Sby. (exxx, 
38). Pinna fibrosa, M.and H. Cretaceous. 

oxytToMA, Meek. Shell with nearly the general outline of the 
typical form, but usually less oblique, and more inequivalve, with 
the byssal sinus very deeply and sharply cut, close up under the 
anterior auricle of the right valve. Severalsp. Triassic, Jurassic 
and Cretaceous. Avicula Munsteri, Bronn. 

MELEAGRINA, Lam., 1799. (Marg aritophora, Muhifeldt.  Per- 
lamater, Schum., 1817.) The “pearl-oysters” are less oblique 
than the other Aviculez, and their valves are flatter and nearly 
equal; the posterior pedal impression is blended with that of 
the great adductor. Animal with mantle-lobes united at one 
point by the gills, their margins fringed and furnished with a 
pendent curtain; curtains fringed in the branchial region, plain 
behind ; foot finger-like, grooved ; byssus often solid, cylindrical, 
with an expanded termination; pedal muscles four, posterior 
large in front of the adductor; adductor composed of two 
elements ; retractors of the mantle forming a series of dots, and 
a large s;ot near the adductor; lips simple; palpi truncated ; 
gills equal, crescentic, united behind the foot. Pearl-oysters are 
found at Madagascar , Ceylon, Swan River, Panama, ete. Manilla 
is the chief port to which they are taken. There are three prin- 
cipal kinds, which are worth from £2 to £4 per cwt.: 1. The 
silver-lipped, from the Society Islands, of which about twenty 

tons are annually imported to Liv erpool. 2. The black-lipped, 
from Manilla, of which thirty tons were imported in 1851. 3. A 
smaller sort from Panama, 200 tons of which are annually 
imported; in 1851 a single mescel brought 340 tons.—T. C. 
Ancuer. These shells afford the “ mother-o “pearl”? used for 
ornamental purposes; and the ‘“ oriental” pearls of commerce. 
Mr. Hope’s pearl, said to be the largest known, measures two 
inches long, four round, and weighs 1800 grains. Pearl-oysters 

are found in about 12 fathoms water; the fisheries of the Persian 
Gulf and Ceylon have been celebrated from the time of Pliny. 
M. margaritifera, Linn. (exxxi, 63 . 

AUCELLA, Keyserling, 1846. Very inequivalve; left umbo 
prominent, earless ; right valve small and flat, with a deep sinus 
beneath the small anterior ear. Fossil, 4 sp. Permian—Gault; 
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Europe. ‘In A. cygnipes we find no trace of prismatic-cellular 
structure or nacre, but the coarsely corrugated and somewhat 
tubular structure of the Pectens.”—CaARpentEer. A. Mosquiensis, 
Keyserl. (cxxx, 35). 

PrEROPERNA, Morris and Lycett, 1850. 

Distr.—Fossil, 3 sp. Bath Oolite; Britain, France. P. cos- 
tulata, M. and LL. (exxx, 39): 

Shell with a long posterior wing; hinge-line bordered by a 

groove; anterior teeth numerous, minute : posterior one or two 

long, nearly parallel with the hinge-margin. 
An important external character is the presence of a longitu- 

dinal ridge on the outside of the wing. 

CASSIANELLA, Beyrich, 1861. 

Syn.—Gryphorhynchus and Acinophorus, Meek, 1864. 
Disir.—Fossil, 6 sp. Upper Trias—L. Lias; Austria, Bavaria, 

Himalayas. C. grypheata, Munst. (cxxx, 40, 41). 
Shell thick, subhemispherical; right valve flat or concave, the 

left very gibbous; no defined byssal sinus. Umbones subcentral, 
hinge-line equaling the greatest length of the shell, in both 
valves with a wide well-defined cardinal area; ears subequal, not 
produced. Hinge with several small irregular teeth near the 
middle. Surface striated. 

PseuDomMonorTIs, Beyrich, 1862. 

Syn.—Eumicrotis, Meek, 1864, 
Distr.—Devon., Triassic, Jurassic. P. speluncaria, Munst. 

(cxxx, 42) 
Suborbicular or roundly oval, the right valve being usually 

more or less convex, with small, or nearly obsolete, wings and 
prominent incurved beaks ; the left is conspicuously flattened or 
slightly concave, with barely prominent beaks and with a 
straight, thickened hinge-line, sometimes provided with a flat- 
tened tooth-like projection below, and an oblique ligamental 
groove posterior to it, corresponding to a similar groove or pit 
in the other valve ; the anterior end has below the beak a narrow 
deep byssal i incision and a small, sometimes almost obsolete, ear 
above it. Posterior adductor large, subcentral, anterior minute, 
at the base of the wing; surface usually covered with radiating 
ribs. 

Me se Goldfuss, 1832. 

Distr.—Fossil, 32 sp. Lower Silurian—Carb.; United States, 
Europe, Australia. P. levis, Goldfuss (exxx, 43). 

Shell thick, rather inequivalve, very oblique and broadly 
winged ; beaks anterior, sinus shallow ; hinge-area long, straight, 
narrow, striated lengthwise ; anterior ‘teeth few, radiating ; pos- 
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terior teeth laminar, elongated; anterior (pedal) scar deep 
posterior (adductor) impression large, very excentric. 

PrERONITES, M’Coy, 1844. Shell thinner, subtriangular, with 
the teeth less developed. P. angustatus, M’Coy. 

EOPTERIA, Billings. (?Euchasma, Billings.) Valves equally 
convex, hinge with an external (?) lig: ament. P. typica, Billings. 
Lower Silurian ; Newfoundland. 

ACTINOPTERA, Hall, 1883. Differs from Pterinea in the absence 
of striated ligamental area, and strong cardinal and lateral teeth ; 
right valve convex. Several sp. Paleozoic; New York. P. 
muricata, Hall. 

PTYCHOPTERIA, Hall, 1893. Differs from Actinoptera in the 
nasute anterior ‘extremity , and large straight wing marked by a 
strong longitudinal fold. 10 sp. Fossil. Chemung Group; 
New York. P. Hugenia, Hall. 

PTERONITELLA. Billings, 1874. 

Distr.—3 sp. U. Silurian; Nova Scotia. P. venuséa, Billings. 
Founded on casts showing in front of the beaks several small, 

anterior cardinal teeth, and close beneath the hinge-line several 
more or less elongated posterior teeth ; there is a strong anterior 
muscular impression, and the whole structure of the hinge 
resembles closely that of Cyrtodonta. 

Hatosta, Bronn, 1830. 
Distr. Hallstadt, Spitzbergen, New Zealand, Cali- 

fornia, Nevada. H. rdrestriata, Mojs. 
Shell semicircular or semioval, with a straight edentulous 

hinge-linge and almost central, scarcely prominent beaks ; valves 
rather compressed, equal, radiately ribbed, the ribs placed close 
to the hinge-line being usually conspicuously thicker than 
others; wings subequal, rounded at their termination and not 
emarginated, muscular scars indistinct. 

The original species described by Bronn is noted as H. salin- 
arum, and is based upon an imperfect specimen, apparently 
restored to a much oblique and inequilateral form. It has the 
anterior wing conspicuously inflated along the hinge-margin, 
and hollow internally. 

DAONELLA, Mojsisovies, 1874. Lateral margins rounded into 
the straight dorsal border; cardinal margin compressed or with 
an oblique furrow on the anterior side, indicating a slight ten- 
dency to form an obscure anterior ‘auricle, defined by the 
faintest possible indication of a marginal sinus. Barely sub- 
generically distinct. D. Lommez, Wissm. (cxxx, 44). 

Monortis, Bronn, 1830. 

Distr.—Trias; Hallein, Himalayas, Thibet, New Zealand, 
United States. J. substriata, Muinst. (cxxx, 45). 
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Shell subequivalve, obliquely oval, depressed, posteriorly 
slightly eared, anterior side short; surface radiated; beaks 

depressed, submedian; cardinal line linear, callous, without 
teeth, with an inflexion for the passage of the byssus. 

PosiponomyA, Bronn, 1837. 
Etym.— Poseidon, Neptune. 
Syn.—Posidonia, Br., 1838 (not Kénig). Aulocomya, Stein- 

mann, 1881. 
Distr.—F ossil, 50 sp. Lower Silurian—Trias ; United States, 

Kurope. P. Becheri, Bronn (cexxx, 46). 
Shell thin, equivalve, compressed, earless, concentrically 

furrowed ; hinge-line short and straight, edentulous. 

RuyNcuHoprervs, Meek, 1864. 

Dixtr.— R. obesus, Meek (exxx, 47). Triassic; Nevada. 
Shell obliquely elongated, tumid, anteriorly narrow, with a 

small acute ear, posterior side uniformly and slightly curved, 
not distinctly winged; hinge-line straight, toothless, slightly 
thickened ; surface covered with concentric striew only. 

This genus greatly resembles one of the mesozoic Aviculz 
with smooth surface, differing from them by the absence of the 
posterior wing. The shell would also appear to have a close 
resemblance to Myalina. 

Monopreria, Meek and Worthen, 1866. 
Distr.— Carboniferous; United States. MM. gibbosa, M. and W. 

(Cxxx,/48); 
Obliquely subquadrate, subequivalve, moderately convex, with 

a large posterior wing, being below the end generally insinuated, 
anterior wing obsolete or nearly so, impressed below the beak, 
without a byssal emargination, but apparently slightly gaping 
within the lunule ; muscular sears very fsint; hinge edentulous; 
ligamental area with a few longitudinal furrows. 

This has been proposed as a subgenus of Pterinea, but it 
appears to have no internal hinge-ribs which characterize that 
genus. The authors speak of certain ligamental furrows extend- 
ing internally, but they are not shown in the figure of the cast, 
which in that part appears perfect. 

Meek and Worthen also refer to the relation of Monopteria to 
Hall’s Amphiccelia, which, they say, ‘was proposed as a sub- 
genus under Leptodomus, to which it is not nearly allied. It 
evidently belongs to the Aviculide, near Pterinea, though 
apparently generically distinct ” (see p. 275). 

SuBFAMILY AMBONYCHIIN. 

Shell equivalve, beaks sharp, at the anterior end of the long 
straight hinge; ligament linear, parallel with the hinge-plate; a 
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byssal opening anterior to the beaks; anterior wing wanting, 
posterior wing large. 

AmBonycuHiA, Hall, 1843. 

Syn.—Pimopsis, Hall, 1843. 
Distr.—15 sp. Lower Silurian—Carboniferous; United States, 

Europe, Australia. A. bellistriata, Hall (exxx, 49). 
Roundly subquadrangular, equivalve, moderately inflated, 

with anterior incurved beaks and a _ posteriorly extended 
straight hinge-line, anterior side straight, below the beaks 
slightly insinuated and gaping, posterior truncate ; hinge 
anteriorly below the beaks with a few short oblique, and pos- 
teriorly towards the termination of the hinge-line, also with a 
few subparallel or slightly diverging rib-like teeth; posterior 
muscular scar large, subcentral, anterior very small or nearly 
obsolete. 

ANOMALODONTA, Miller, 1873. (Megaptera, M. and W., 1866 
[not Gray]. Opisthoptera, Meek.) Subtrigonal, subequivalve, 
posteriorly with a very large pointed wing, obtusely convexly 
angular from the beak to the inferior narrow end, beaks anterior, 
terminal, incurved, slightly projecting above the hinge-line, 
anterior wing probably obsolete ; hinge with a few small anterior 
teeth below the beak, as in Ambonychia; posterior muscular 
scar large, subcentral, pallial line extending anteriorly up to 
very near the beak. This form is considered by its authors to 
be a subgenus of Ambonychia, differing from it by the very 
strong development of the posterior wing, on which no internal 
ribs have as yet been observed. A. Casei, M.and W. (cxxx, 50). 

Ampuicaita, Hall, 1867. 

Disir.—3 sp. Paleozoic; U.S. A. Leidyi, Hall (exxx, 38). 
Shell (cast) subrhomboidal, with elevated beaks, beneath which 

appears a large triangular cartilage-pit, and a second smaller pit 
anterior to it; no teeth have been discovered on the extension 
of the hinge-line; muscular impressions faint, shell thin. 

LunuLacarpium, Munster, 1846 (Zittel, 1881). 

Distr.—Devonian; Eur. JL. semistriatum, Munst. 
Shell obliquely oval, like Lima, radially sculptured; with a 

straight, toothless hinge ; posteriorly shortly winged ; anteriorly 
excavated, with a deep lunule and narrow byssal opening. 

A portion of the species originally referred to this group, 
appears similar to, perhaps identical with, Chenocardia, Meek 
and Worthen. 

GossELETIA, Barrois, 1881. 

Distr.—G. Devonica, Barrois. Devonian; Spain. 
Shell equivalve, inequilateral, gibbous, oblique, posteriorly 
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obtusely winged, beaks prominent, turned anteriorly, surface 
smooth, with orowth- lines; the hinge shows a ridge directed 
posteriorly, on each side of W hich is the ligamental area, covered 
with parallel grooves; these grooves are subparallel with the two 
margins of the shell, but whilst they are regular and straight on 
the ‘posterior side, they are curved anteriorly ; cardinal teeth 
three, the anterior one usually bifid; pallial impressions 
unknown. 

MYALINADONTA, Cihlert, 1882. Teeth differently disposed, the 
form is flattened and the cardinal margin is perpendicular to the 
axis of the shell. 

Myriptarca, Hall, 1869. 

Distr.—13 sp. Fossil; Chemung Group, N. Y.; Germany. 
M. Chemungensis, Conr. (¢xxx, 51). 

Shell equivalve, mytiliform; beaks terminal and hinge-line 
straight; anterior end of hinge-plate with one to three rather 
strong oblique teeth in each valve, with corresponding cavities ; 
posterior end with from two to four often obscure, parallel con- 
tiguous tooth-like ridges, the marginal one parallel with the 
posterior border of the valve, the others shorter and divergent ; 
anterior Lorder nearly straight, somewhat sinuate on the margin, 
apparently for the accommodation of byssal threads; posterior 
border usually subparallel with the anterior, while the basal 
margin is generally abruptly rounded like that of Mytilus ; 
muscular markings very like Mytilus; surface of valves often 
obscurely radiately striate. 

PviernomytTitus, Hall, 1883. 

Distr.—Paleozoic; New York. IJnoceramus mytilimerus, 
Conrad. 

Shell mytiloid, gibbous, with a finely striated ligamental area ; 
hinge edentulous so far as observed. Differs from Mytilarea i in 
its erect form, shorter transverse hinge-line, absence of cardinal 
and lateral teeth, and non-truncate anterior side. 

Limoprera, Hall, 1869. 

Distr.—5 sp. Fossil. Upper Helderberg and Hamilton 
Groups; New York, Kentucky. JL. pauperata, Hall. 

Shell large, inequilateral, inequivalve, the right valve smaller ; 
ligamental area large, longitudinally striate, and extending to 
the extremity of the wings; anterior margins sinuated, forming 
an elongated byssal opening; hinge edentulous? anterior 
muscular impression within the umbones, very small and deep; 
posterior one large, a little behind the middie of the shell, and 
nearer the hinge than the base; pallial line simple, formed of a 
series of small, deep pits (or, as seen in the casts, of a series of 
small nodes). 
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GuypropEsMA, Hall, 1883. 
Type, G. erectum, Conr. Hamilton Group; N. Y. 
Ligamental area striated, continuous; hinge with two strong 

lateral teeth, and numerous irregular transverse plications 
along the cardinal margin. In form like Actinodesma, but 
without the prominent diverging teeth of that group. 

ECTENODESMA, Hall, 1883. Resembles Glyptodesma in outline, 
except that the anterior wing is more produced, and both wings 
more acute at their extremities ; surface ornamented with rays. 
G. birostratum, Hall. Chemung Group; New York. 

LeropreriA, Hall, 1883 

Distr.—T sp. Fossil. Hamilton Group; N. Y. ZL. Dekayi, 
Hall. 

Aviculoid, resembling Actinoptera in form; anterior extremity 
auriculate; wing large, extremity produced; surface without 
prominent rays. 

LEPTODESMA, Hall, 1883. In its prevailing forms like Leiop- 
teria, except that the anterior end is nasute and acute, instead 
of auriculate and rounded; hinge-line narrow. 12 sp. Chemung 
Group; New York. JL. potens, Hall. 

SuBFraMILy PH RNIN. 

Cartilage situated in a number of transverse marginal grooves 
of the hinge-line. Anterior muscular scar generally very small. 

Perna, Bruguiére, 1792. 

Etym.— Perna, a shell-fish (resembling a gammon). _(Pliny.) 
Syn.—Melina, Retz,1788. Isognomon, Klein,1753. Pedalion, 

Solander. Hippocheeta, Sangiovanni. 
Distr.—18 sp. Tropical seas; West Indies—India—West 

America. Fossil,30 sp. Trias—; United States, Chili, Europe. 
P. ephippium, Linn. (cxxxi, 64). P. Mulletr, d’Orb. (exxx, 52). 

Shell nearly equivalve, compressed, subquadrate; area wide, 
cartilage-pits numerous, elongated, close-set ; right valve with a 
byssal sinus; muscular impression double. 

The Pernas vary in form like the Avicule ; some are very 
oblique, some very inequivalve, and many fossil species have 
the posterior side produced and wing-like. In some Tertiary 
Pernas the pearly layer is an inch thick. 

PULVINITES, Defrance, 1824. (Hypotrema, d’Orb., 1853.) Shell 
oblong, inequivalve; right valve flat or concave, with a round 
byssal foramen near the hinge; left valve convex, with a mus- 
cular impression near the umbo; hinge-margin broad, curved, 
with about twelve close-set transverse cartilage-grooves.  P. 
Rupellensis (=? Pulvinites Adansoni, Defrance, 1826 [exxx, 53]). 
Coral-rag, Rochelle. 
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CrenaTuLa, Lamarck, 1802. 

Syn.—Dalacia, Gray, 1848. 
Distr.—8 sp. N. Africa, Red Sea, China—in sponges. Fossil, 

4sp. Jurassic. C. viridis, Lam. (cxxxi, 65). 
Shell thin, oblong, compressed, byssal sinus obsolete; cartilage- 

pits shallow, crescent-shaped. 

? Leproconcna, Giebel, 1856. 

A small, roundish shell, with the lamellar structure of an 
Ostrea, umbones nearly central, as in Brachiopoda, outer 
surface tubercular, hinge-area with three to four ligamental (?) 
grooves 

The above name has been proposed for a small Triassic shell 
which Giebel says comes near to Plicatulaor Pulvinites. If the 

hinge-grooves are ligamental, as they are supposed to be, the 
classification of this genus would be near Pulvinites; but better 
material must be examined, in order to define the characters of 
both these problematic genera. 

PrrnostrEA, Munier-Chalmas, 1864. 

Distr.—6 sp. Jurassic; Europe. P. Bachelieri, M.-C. (cxxx,54). 
Shell rounded or oval, solid, more or less tumid, inequivalve, 

the left valve being in adult specimens attached ; str ucture lamellar, 
resembling that ‘of Perna; beaks usually indistinct, hinge-area 
broad, or with age becomes more or less reduced in extent, with 
numerous (4-8) transverse ligamental grooves or pits, as in 
Perna; muscular impression rather small, subcentral, ovately 
rounded, in the right valve. This genus forms a , connecting link 
between Perna and Ostrea, ditlering from the former especially 
by its sessile habitat, absence of a byssal sinus and strongly exea- 
vated muscular sear, from the latter by the presence e of separate 
ligamental grooves. Externally Pernostrea is barely distinguish- 
able from Ostrea. 

INocERAMUS, Sowerby, 1814. 

Etym.—Is (inos), fibre; keramos, shell. 
Syn.—Mytiloides, Brongt. 
Distr.—Fossil, 75 sp. ?Silurian, Trias—Cretaceous; South 

America, United States, Europe, Algeria, Thibet. J. concentricus, 
Sowb. (cxxx, 55). 

Shell inequivalve, ventricose, radiately or concentrically fur- 
rowed, umbones prominent; hinge-line straight, elongated ; car- 
tilage-pits transverse, numerous, close-set. 

This genus differs from Perna chiefly in form. J. involutus 
has the left valve spiral, the right opercular. J. Cuvieri attains 
the length of a yard. Large “flat fragments are common both 
in the chalk and flints, and are often perforated by Cliona. 
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Hemispherical pearls have been found developed from their 
inner surface, and spherical pearls of the same prismatic-cellular 
structure occur detached, in the chalk.—WerHERELL. ‘The Ino- 
cerami of the gault are nacreous. 

CATILLUS, Brongniart, 1822. (Haploscapha, Conr.) Shell 
flattened or ventricose, elongated, cordiform or suborbicular, 
subequivalve, inequilateral; hinge-line nearly straight, its margin 
with a short series of small cavities, gradually enlarging ; shell 
fibrous. J. Lamarckii, Brongn. (cxxx, 56). Cretaceous. 

ACTINOCERAMUS, Meek, 1864. Proposed for a small group of 
Inocerami of the type of J. sulcatus, Park. (exxx,57). They have 
a rather short and sometimes oblique hinge-line, the left valve 
is often slightly more globose than the right, and both are dis- 
tinguished from other similar forms by the presence of radiating 
ribs. The fibrous layer appears to be often thinner in Actino- 
ceramus than in most of the concentrically suicated Inocerami. 

VOLVICERAMUS, Stoliczka. Type, L. cnvolutus, Sow. (exxx,58 , 
which has the left valve strongly involute like a nautilus or 
somewhat resembling a Gryphiea, while the right valve is very 
much smaller, flattened, slightly tumid at the apex, resembling 
an operculum ; the hinge- line is curved, conformed to the ovately 
rounded aperture of the left valve, thickened and provided with 
numerous ligamental pits, as in other typical species of the 
genus. 

Anopma, Eichwald, 1861. 

Distr.—3 sp. Cretaceous; Russia. 
Equivalve, inequilateral, elongated, with the shorter anterior 

part narrower, beaks close together, with a deep circumscribed 
lunule in front of them; ligament situated in a number of 
roundish pits in the straight cardinal margin, which has a rib- 
like tooth in the left valve below the beak, extending anteriorly 
for a short distance. Principally differs from Inoceramus by 
the presence of a deep lunule and by the internal hinge-rib (in 
the left-valve). 

GERVILLIA, Defrance. 

Etym.—Dedicated to M. Gerville, a French naturalist. 
Distr.—Fossil, 37 sp. Carb.—Chalk; Europe. G. anceps, 

Desh. (exxxii, 90). 
Shell like Avicula; elongated; anterior ear small, posterior 

wing-like; area long and flat, cartilage-pits several, wide apart ; 
hinge-teeth obscure, diverging posteriorly. 

BAKEWELLIA, King. Shell small, inequivalve, caitilage-pits 
2-5 ; hinge with anterior and posterior teeth; anterior muscular 
impression and pallial line ibe eos Fossil, 5 sp. Permian; 
Britain, Germany, Russia, U.S. G.antiqua, Miinst. (cxxx, 59; 60). 
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Horvesia, Laube, 1866. 

Etym.—Dedicated to Dr. Moritz Hornes. 
Syn.—Goniodus, Dunker. 
Obliquely elongated, solid, inequivalve, left valve inflated, 

with incurved beak, right more or less flattened, hinge-line 
straight, with a short, narrow, somewhat contorted anterior and 
a long posterior wing, not separated from the body of the shell, 
except by a shallow marginal insinuatior ; ligament situated i in 
several pits externally on the hinge-line, one pit being below the 
beak and reaching rather internally, one is on the anterior and 
the remainder on the posterior side; hinge in the left valve con- 
sisting of a strong oblique tooth under the beak, separated by a 
pit from a smaller anterior cardinal; in the right valve there is 
only one strong tooth, besides that there are generally numerous 
crenulations at the margin of the hinge-line in both valves, and 
one or two oblique submar ginal ribs posteriorly ; ; muscular scars 
two, deep, close together, not far from the umbones. Several of 
the Triassic species of Gervillia, most likely, are referable to 
this group. 

Ditters from the typical Gervilliz by the peculiar structure of 
the hinge, and by a more or less lengthened septum going 
through the cavity of the umbones. 

ACTINODESMA, Sandberger, 1856. 

Distr.—A. malleiforme, Sandb. Devonian; Germany. 
Slightly obliquely and broadly oval, moderately convex, with 

a long, straight hinge-line, produced on either side into a narrow 
wing, hinge with a number of ribs inclined towards the horizontal 
hinge- line on either side of the central area on which they are 
absent; these ribs are separated by grooves in which the liga- 
ment is said to be lodged, being almost quite internal. 

Stoliezka says: “I ‘do not think that it has been sufficiently 
established that the grooves alluded to are really ligament or 
cartilage-crooves. They rather appear to me to be identical 
with similar hinge-ribs of Pterinea and Gervillia, and the liga- 
ment may have been external and marginal, attached to the 
thickened margin of the shell which slopes internally, as is, for 
instance, the case in BIgeo species of Avicula and particularly in 
the Meleagrina group.” 

SupramMity VULSELLINA. 

Ligament lodged in a special single groove or pit, extending 
from the beak internally. 

VULSELLA, Lam., 1799. 

Syn.—Reniella, Swainson, 1840. 
Distr.—i sp. Red Sea, India, Australia, Tasmania. Fossil, 

Tsp. Eocene—; Britain, France. V. rugosa, Lam. (cxxxi, 66). 
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Shell oblong, striated, subequivalve, with an inner pearly and 
outer fibrous layer; umbones straight, earless. Often found 
imbedded in living sponges. 

? VULSELLINA, Raincourt, 1876. V. Chaussyensis, Rainc. Fossil; 
Paris Basin. 

MauL.evs, Lam., 1799. 

Hammer-oyster. Syn.—Himotopoda, Schum., 1817. 
Distr.—6 sp. China, Australia. None fossil. IM. vulgaris, 

fina (exxxi, 74). 
Shell subequivalve, rugose, dorsal margin long, produced into 

a narrow wing on each side, median portion long and narrow, 
waved ; hinge with an elongated conical oblique cartilage-pit and 
no teeth. The young shell is like an ordinary Avicula, with a 
deep byssal notch in the right valve. 

Dimya, Rouault, 1850. 

Distr.—Several sp. Eocene to Pliocene; France. One living 
sp., W. Indies. D. Deshayesiana, Rouault (exxxii, 80, 81). 

Shell suborbicular, inequivalve, valves flattened—one of them 
(the left?) is believed to be adherent—thin; beaks small, sub- 
central, internally with a small triangular cartilage-pit in each 
valve; a finely denticulated line issues from the beaks and 
continues all round near the margin; it was evidently produced 
by the serrated edge of the mantle; muscular scars two, one 
anterior and one posterior; the latter is the larger, and both are 
situated some distance from the maryin; pallial line entire. 

This is a very peculiar shell; its form and structure resemble 
Placenta or Placuna, but there are no hinge-teeth present; the 
two muscular scars separate the genus from all Ostreacea, yet 
the figure is most like an oyster, and the ‘second adductor 
impression,” on account of which it is named Dimya, is rather 
like the small anterior scar in Pecten. 

A living species was recently dredged off the Antilles by the 
U.S. Coast Survey steamer Blake, attached to dead shells. It 
is practically identical with Ostrea tenuiplicata, Seguenza. It is 
essentially an oyster having two adductor muscles, the exterior 
layer of the shell pearly, the inner porcellanous, hinge with a 
pit like Hinnites. Branchiz consisting of long disunited filaments 
attached to a cord-like band. 

Nayaptna, Munier-Chalmas, 1863. 

Distr.—N. Heberti, M.-C. (cxxxii, 82-84). 
Shell resembling a transverse Vulsella, rostrated posteriorly ; 

the internal fibrous layer wanting. Elongately oval, subequi- 
valve, tumid, solid, inequilateral, anteriorly narrowly produced,, 
beaks tumid, obtuse, ligamental pit interior, anteriorly produced, 
a small tooth in the right valve behind the pit corresponding to, 

19 
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a depression in the other valve; lunular area long, slightly 
gaping, with simple thickened margins, posterior side shorter, 
evenly rounded; muscular scar small, subcentral, semilunar, 
deeply impressed ; surface of shell concentrically lamellar. 

CuarMasiA, Stoliczka, 1870. 

Distr.—Several sp. Cretaceous; Europe. C. Turonensis, Duj. 
Irregularly oblong, longer than high, with prominent obtuse 

beaks ssubequivalve, ‘the valves being slightly convex, ligamental 
groove large, moderately excavated, margin in front of the beaks 
with several irregular incisions, or internal grooves, similar to 
those of Eligmus , muscular scar subcentral, elongated, and 
strongly thickened. 

Munier-Chalmas refers the type species to Vulsella, but in no 
recent or tertiary species of that genus do any incisions or pli- 
cations occur in front of the beaks, nor is the muscular scar 
equally strong in any of them. The shell differs from Eligmus, 
merely by its more compressed form and more centrally placed 
muscular scar and by its thicker shell; it shows greater aflinity 
to Pedum, which has, however, only one incision before the beak, 
and the ligamental pit strongly produced internally. 

Exiagmus, E. Deslongchamps, 1856. 

Etym.—dyp's, a Sinuosity,in allusion to the sinuosities of the 
borders of the post-apical opening. 
Distr.—3 sp. Inferior Oolite, and Great Oolite; Maine-et- 

Loire, Calvados, Galicia. £. polytypus, Desl. (cxxxii, 85-87). 
Shell free, or perhaps attached by a byssus, nearly equivalve, 

inequilateral; ovate or cylindrical, more or less compressed ; 
anterior extremity inflated, and shorter than the attenuated pos- 
terior one. Test rather thick, foliaceous. Umbones inflated, 
slightly depressed or flattened, diverging and directed backwards. 
Valves closed at both extremities, with an unsymmetrical 
(byssal?) sinus behind the umbones; ornamented by oblique, 
radiating carinated ribs; hinge short, straight, edentulous ; 
ligamental area triangular, with a superficial pit; muscular scar 
single, situated on the free end of a spoon-shaped process, 
which originates from beneath the umbonal cavity ; pallial line 
wanting. 

The internal process of Eligmus has no analogy with that of 
the Myze and Anatine, which in them supports the cartilage, and 
is an internal prolongation of the hinge; whilst that of Eligmus 
gives attachment to the adductor muscle, and arises from beneath 
the hinge. Eligmus is related through Chalmasia Turonensis, 
Dujardin, to Vulsella; the test, however, is not fibrous, and M. 
Munier supposes that the internal nacreous layer has been 
destroyed by fossilization. 
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Famity PINNIDA. 

Pinna, Linn, 1758. 

Etym.—Pinna, a fin or wing. 
Distr.—30 sp. U.S., Britain, Mediterranean, Australia, 

Pacific, Panama. Fossil, 60 sp. Devonian—. Increasing to 
the present time. U.S., Europe, South India. P. rudis, Linn. 
(GXxxt, 67). 

Shell equivalve, wedge-shaped ; umbones quite anterior; pos- 
terior side truncated and gaping; ligamental groove linear, 
elongated; hinge edentulous; anterior adductor scar apical, 
posterior subcentral, large, ill-defined; pedal scar in front of 
posterior adductor. 

Animal with the mantle doubly fringed; foot elongated, 
grooved, spinning a powerful byssus, attached by large triple 
muscles to the centre of each valve; adductors both large; palpi 
elongated ; gills long. 

The shell of the Pinna attains a length of two feet; when 
young it is thin, brittle, and translucent, consisting almost 
entirely of prismatic cell-layers ; the pearly lining is thin, divided, 
and extends less than half-way from the beak. Some fossil Pinnas 
crumble under the touch into their component fibres. The living 
species range from extreme low-water to sixty fathoms; they 
are moored vertically, and often nearly buried in sand, with 
knife-like edges erect. The byssus has sometimes been mixed 
with silk, spun, and knitted into gloves, ete. 

A little crab which nestles in the mantle and gills of the Pinna 
was anciently believed to have formed an alliance with the blind 
shell-fish, and received the name of Pinna-guardian | Pinnoteres) 
from Aristotle; similar species infest the Mussels and Anomize 
of the British coast. 

ATRINA, Gray, 1840. Shell irregular, valves connate,as though 
soldered together on the dorsal margin. /P. saccata, Linn. 
(cxxxi, 68). 
PALZOPINNA, Hall, 1883. Shell gaping in front; surface marked 

by fine radiating lines. More convex and with finer rays than 
in Pinna. 2sp. Paleozoic; N. Y. P. recurva, Hall. 

TRICHITES, Defrance, 1828. (Pinnigena, Agassiz, 1847.) Shell 
thick, inequivalve, somewhat irregular, margins undulated. 
Fossil, 5 sp. Oolitic strata of England and France. P. undatus, 
Lycett (cxxxii, 88). Fragments an inch or more in thickness 
are common in the Cotteswold-hills ; full-grown individuals are 
supposed to have measured a yard across. 

AVICULOPINNA, Meek, 1864. Very elongately subtrigonal, 
eyuivalve, with slightly indicated subterminal beaks, the shell 
being somewhat produced in front of them, posteriorly gaping ; 
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hinge-line very long, edentulous. Avic. prisca, Munst. (cxxxii, 
89), from permian rocks. 

Bryopuina, Carpenter, 1864. 

Distr.—B. setosa, Carp. On alge, at Cape St. Lucas, L. 
California. 

Shell like a minute Pinna, with pointed beaks; upper margin 
straight, with a strong internal ligament, anteriorly at the byssal 
sinus somewhat insinuated, ventrally and posteriorly rounded 
and gaping ; posterior muscular sear subcentral, indistinct. 

The animal is stated to be viviparous; and in form “like a 
minute Pinna, ora byansviense Margaritophora without ears, or 
a Perna without pits.” Its length is only 0°13 inch and the 
width 0-2 inch, but it is said to be adult. The structure of the 
shell agrees with that of Pinna, being fibrous externally, nacreous 
internally. 

SusorpeR MONOMYARTA. 

Shell with a single subcentral or subposterior muscular 
impression. 

( Pectinacea. ) 

Famity SPONDYLID A. 

Shell inequivalve, right valve largest, attached at the beak ; 
cartilage internal, in a median pit; hinge-teeth two in each valve, 
sometimes without teeth; outer surface with radiating ribs, 
often spiniferous. 

PriicaTuLa, Lamarck, 1801. 

Etym.—Plicatus, plaited. 
Distr.—9 sp. W. Indies, India, Philippines, Australia, West 

America. Fossil, 106 sp. Trias —; United States, Europe, 
Algeria, India. P. Mantelli, Lea, Alabama, has the valves eared. 
P. ramosa, Linn. (cxxxi, 69). 

Shell irregular, attached by the umbo of the right valve; valves 
smooth or plaited ; hinge-area obscure ; cartilage quite internal ; 
hinge teeth two in each valve; adductor scar simple. 

Animal resembles Spondylus. 
HARPAX (Parkinson, 1811), Deslongchamps, 1858. Hinge of 

attached valve consisting of a flattened triangular plate, 
traversed by a central more or less perpendicular ligamental 
furrow, exterior to which are slightly marked diverging sulei to 
receive the elevated borders of the ligamental groove in the 
other valve; the outer borders of the plate form lengthened and 
elevated dental processes. Hinge-plate of free valve traversed 
mesially by the ligamental groove, the borders to which are 
elevated and but slightly diverging; exterior to these are 
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strongly impressed grooves to receive the dental processes of 
the other valve. Fossil, 16 sp. Lias and Lower Oolite; 
France and England. 

SponDyLus (Pliny), Linn. 
Thorny-oyster. 
Syn.—Dianchora, Sby.,1814. Podopsis, Lam.,1819. Pachytes, 

Defr., 1825. (All based upon casts or imperfect specimens.— 
DESHAYES. ) 

Distr.—68 sp. West Indies, Canaries, Mediterranean, India, 
Torres Straits, Pacific, West America; 105 fathoms. Fossil, 
80 sp. Carb—; Europe, United States, India. 8S. regius, Linn. 
(exxxi, 71, 73). S. Americanus, Lam. (exxxi, 72). 

Shell irregular, attached by the right valve, radiately ribbed, 
spiny or foliaceous; umbones remote, eared; lower valve with 
a triangular hinge-area, cartilage in a central groove, nearly or 
quite covered ; hinge of two curved interlocking teeth in each 
valve; adductor impression double. 

Animal with the mantle open and gills separate, as in 
Pecten; lips foliaceous, palpi short; foot small, cylindrical, 
truncated. 

In aged specimens the circular portion of the muscular scar 
exhibits dendritic vascular markings. The lower valve is always 
most spiny and least colored ; in some species (like S. ¢mperialis) 
the shell is scarcely, if at all, attached by its beak or spines. 
The inner shell-layer is very distinct from the outer, and always 
wanting in fossil specimens from calcareous rocks, then called 
Dianchore. Specimens from the Miocene of St. Domingo, 
which have lost this layer, contain a loose mould of the original 
interior. Water-cavities are common in the inner layer, the 
border of the mantle having deposited shell more rapidly than 
the umbonal portion. 

Prepum, Brug., 1792. 

Distr.—Red Sea, Indian Ocean, Mauritius, Chinese Seas. P. 
Spondyloideum, Gmel. (cxxxi, 70). 

Shell thin, smooth, compressed, attached by a byssus passing 
through a deep notch in the right valve. Inhabits coral-reefs, 
where. it is found half-embedded. 

TERQUEMIA, ae 1867. 

Etym.—Dedicated to M. O. Terquem, an eminent palon- 
tologist. 

Syn.—Carpenteria, E. Deslongchamps, 1858 (non Gray, 1856). 
Distr.—Fossil, 5 sp. Trias—Lias; France, Germany, Great 

Britain. 7. Heberti, Terquem. 
Shell inequivalve, subequilateral, attached by the umbonal 

portion of the right valve; the left valve slightly concave 
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smooth, and ornamented posteriorly, as also the free portion of 
the right valve, by concentric plications or radiating ribs. 
Hinge-area triangular, transverse, striated in the same direction, 

edentulous, sometimes produced in the middle line; ligamental 
furrow median, longitudinal, straight, rather narrow. Muscular 
sear near the posterior margin; pallial line wanting. Externally 
the shells of this genus resemble those of Hinnites and Ostrea. 

Famity LIMID #&. 

Shell eared, white, gaping at the sides; hinge edentulous, with 
a central, triangular cartilage-pit. 

The large development of the internal thin layer of the mantle, 
forming an open bag, appears to be destined for hatching the 
eggs, and is no doubt also an important organ for retaining 
water while swimming. 

Mostly extinct, from paleozoic. Nearly 300 fossil species, 
but few of them in the new world. 

Lima, Bruguiére, 1792. 

Htym.—Lima, a file. Syn.—Radula, Klein. 
Distr.—20 sp., Norway, Britain, W. Indies, Canaries, India, 

Australia; 1-150 fms. The largest living species (L. excavata, 
Chemn.) is found on the coast of Norway. Fossil, 300 sp. Carb., 
Trias—-; United States, Europe, India. L. squamosa, Lam. 
(exxxil: 917.92); 

Shell equivalve, compressed, obliquely oval; anterior side 
straight, gaping, posterior rounded, usually close; umbones 
apart, eared ; valves white, smooth, punctate-striate, or radiately 
ribbed and imbricated; there is usually a thin, brownish 
epidermis; hinge-area triangular, cartilage-pit central; adductor 
impression lateral, large, double; pedal scars two, small. 

Animal: mantle-margins separate, inner pendent, fringed with 
long tentacular filaments, ocelli inconspicuous ; foot finger-like, 
grooved; lips with tentacular filaments, palpi small, striated 
inside ; gills equal on each side, distinct. 

The shell is always white; its outer layer consists of coarsely 
plicated membranous lamellz ; the inner layer is perforated by 
minute tubuli, forming a complete network.—CARPENTER. 

“The Lima moves or rather darts through the water like a 
scallop, but in a contrary posture. The hinder instead of the 
ventral end is in front, so that the mode of its progression may 
be compared to that of a fish swimming tail foremost. Some 
species construct dwelling-places called ‘nests’ out of frag- 
ments of shell, nullipores, gravel and other material, which they 
ingeniously fasten together by their byssal threads and attach 
to the roots of large sea-weeds. Several young ones often occupy 
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the same nest or case; but when they become adult each indi- 
vidual has a house of its own. This remarkable construction is 
funnel-shaped, with the larger end contracted, and suftliciently 
wide to admit of the Lima moving freely up and down, but not 
turning around init. Here it lives, secure from prowling fish 
and crabs. The case is lined inside with a closely-woven net of 
byssal threads, plastered over with slime or excrement. This 
smooth and soft lining contains a quantity of Diatom-cells, and 
yields a rich harvest to those who collect these exquisite organ- 
isms for microscopic examination. When the Lima is first taken 
out of its case and put into a basin of sea-water, it is exceedingly 
active and restless, or else gracefully careering about, with its 
long and thick fringe of filaments trailing behind it. In the 
course of a few minutes it seems to get tired or reconciled to its 
prison; and it then lies on its back, the valves of the shell 
expanded, and reposes on its own soft, luxurious cushion. The 
filaments at first curl and entwine round one another, a perfect 
nest of snakes, but afterwards they are withdrawn and become 
contracted, a circular inner row, like a coronet, surrounds the 
slowly flapping gills; and the outer rows fold over on each side 
and form a sort of chevaux de frise. Dr. Landsborough supposed 
that these filaments were useful to the Lima in catching its prey. 
He observed that they were very easily broken off, and that they 
seemed to live many hours after being detached from the body, 

_wriggling about like so many worms. <A remarkable peculiarity 
of Lima consists in the tenacious grasp of its tentacles ; some- 
times when my finger touched the animal, it was rapidly seized 
by the tentacles, as by those of an Actinia, and so firmly that I 
have dragged the Lima round the tank. It seldom let go its 
hold till the tentacles were torn away, or (as I believe) volun- 
tarily thrown off by the animal. The tentacles so detached still 
adhere closely to the object they have grasped, their free ends 
twisting about as if conscious of life, and they are with difficulty 
taken off.”—Dr. J. Gwyn Jeerreys, Brit. Conch. 

LIMATULA, 8S. Wood, 1839. Valves equilateral, radial ribs only 
developed in the middle of the shell. 8 sp. Greenland— 
Britain. Fossil. Miocene—; Europe. JZ. bullata, Born (exxxii, 
93). 

LiM#A, Bronn, 1831. Hinge minutely toothed. JL. strigillata, 
Broechi. Fossil, 4 sp. Lias—Pliocene. The recent Limezxa? 
Sarsii, Lovén (exxxii, 94), Norway (— L. crassa of the #igean ?), 
has the mantle-border plain. Some of the larger recent species 
have obscure lateral teeth. 

CTENOIDES, Klein, 1753. Shell thin, subequilateral ; sculpture 
radiating from the longitudinal centre-line of the valve. JL. 
scabra, Born (exxxii, 95). 

MANTELLUM, Bolten, 1798. Shell thin, ventricose, oblique, 
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strongly gaping anteriorly ; cardinal line oblique. JL. inflata, 
Chemn. (cxxxii, 96). 

AcEsTA, H. and A. Adams, 1855. Shell thin, inequilateral, 
ventricose, a little gaping; surface covered by radiating striz, 
and concentric growth-lines; ligament-pit oblong, lateral. L. 
excavata, Chemn. (exxxii, 97). 

PLAGIOSTOMA, Sow., 1812. Must be reserved for the species of 
the type of the Liassic Pl. gigantea, for which it was originally 
proposed. It is a very well-marked group of fossil, especially 
mesozoic, Lime, of a semiovate or subtriangular shape, with 
nearly smooth or ‘finely radiately striated surface, the striz being 
generally only conspicuous at the sides of the valves, but nearly 
obsolete in the middle; the ears are thick and unequal, the 
anterior being smaller, and the cartilage-pit is oblique and tri- 
angular, generally very deep. L. Cardiiformis, Sowb. (cxxxii, 
98). 

OTENOSTREON, Hichw., 1867. Subequivalve, with strong radi- 
ating ribs, the large anterior mar gin above, or at the side with a 
distinct byssal sinus. Ct. distans, Kichw. Neocomian of Russia. 
This is another well-marked group of generally large and strongly 

ribbed Lime, the shell of which is often irregular, like that of 
some Hinnites s; when adult, it is characterized by the presence 
of a deep insinuation in the anterior ear for the byssus, but in 
young shells this insinuation is hardly more dey eloped than in 
other allied forms, Lima proboscidea of Sowerby, from Jurassic 
deposits, is another species of the subgenus, and there are a few 
other mesozoic forms which may be referred to it. 

Famity PECTINIDA, 

Shell free or adherent, inequivalve, regular or irregular, 
auricled ; internal ligament inserted in a cardinal pit under the 
beaks—it is sometimes externally prolonged, in the adherent 
species, in a notch between the beaks, . 

No siphons; foot small and cylindrical; mantle open, its 
lobes tentaculated. 

Prcren, O. F. Muller. 

Htym.—FPecten, a comb. Scallop. 
Syn.—Argus, Poli. Discites, Schl. Amussium, Muhlfeldt. 
Distr.—200 sp. World-wide; Nova-Zembla—Cape Horn; 

200 fathoms. Fossil, 450 sp. (including Aviculopecten). World- 
wide; Devonian—. PP. purpuratus, Lam. (cxxxiii, 14). P. 
pallium, Linn. (exxxiii, 13). 

Shell suborbicular, regular, resting on the right valve, usually 
ornamented with radiating ribs; beaks approximate, eared ; 
anterior ears most prominent; posterior side a little oblique; 
right valve most convex, with a notch below the front ear; hinge- 
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margins straight, united by a narrow ligament; cartilage 
internal, in a central pit; adductor impression double, obscure ; 
pedal impression only in the left valve, or obsolete. 

Animal with the mantle quite open, its margins double, the 
inner pendent like a curtain, finely fringed ; at its base a row of 
conspicuous round black eyes (ocelli) surrounded by tentacular 
filaments; gills exceedingly delicate, crescent-shaped, quite dis- 
connected posteriorly, having separate excurrent canals; lips 
foliaceous ; palpi truncated, plain outside, striated within ; foot 
finger-like, grooved, byssiferous in the young. 

The scallop (P. maximus) and “ quin” (P. opercularis) are, m 
Europe, esteemed delicacies; the latter covers extensive banks, 
especially on the north and west of Ireland, in 15-25 fathoms 
water. The scallop ranges from 3-40 fathoms; its body is 
bright orange, or scarlet, the mantle fawn-color, marbled with 
brown; the shell is tsed for “scalloping” oysters; formerly it 
it was employed as a drinking cup, and celebrated as such in 
Ossian's ‘hall of shells.” An allied species has received the 
name of “St. James’s shell” (P. Jacobeus); it was worn by 
pilgrims to the Holy Land, and became the badge of several 
orders of knighthood. 

Most of the Pectens spin a byssus when young, and some, 
like P. varius, do so habitually; P. ntveus moors itself to the 
fronds of the tangle (Laminaria). 

The Rey. D. Landsborough observed the fry of P. opercularis, 
when less than the size of a sixpence, swimming in a pool of 
sea water left by the ebbing of the tide. ‘Their motion was 
rapid and zigzag; they seemed, by the sudden opening and 
closing of their valves, to have the power of darting like an 
arrow through the water. One jerk carried them some yards, 
and then by another sudden jerk they were off in a moment on 
a different tack.’”? European epicures regard the large species as 
dainty articles of food, and the American P. irradians, of late 
years, is increasingly sold in our markets. 

The shell of Pecten and the succeeding genera consists almost 
exclusively of membranous lamine, coarsely or finely corru- 
gated. It is composed of two very distinct layers, differing in 
color (and also in texture and destructibility), but having 
essentially the same structure. Traces of cellularity are some- 
times discoverable on the external surface; P. nobilis has a 
distinct prismatic-cellular layer externally.— CARPENTER. 

PALLIUM, Schum., 1817. (Dentipecten, Ruppell, 1835. Decado- 
pecten, Sowb., 1839) Hinge obscurely toothed. P. plica, 
fuinn, (exxxni, 15). 

CHLAMYS, Bolten, 1798. (Argus, Argoderma, Poli.) Shell 
subequivalve, with radiating striz or ribs. JP. tslandicus, 
Chemn, (cxxxiii, 16), 
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LIROPECTEN, Con., 1867. (yropecten, Conrad.) Somewhat 
inequivalve, with moderately developed unequal ears, valves 
ornamented with strong nodulose and striated ribs, near the 
umbones always somewhat irregularly gibbose; hinge with a 
few oblique teeth on each side of the ligamental fosset. Type, 
P. nodosus, Linn. (exxxiii, 17). There are a few tertiary species 
from North America referred to this subgenus, and it is very 
likely also that species, like the cretaceous P. septemplicatus, 
Nilss., and a few others, belong to it. 

CAMPTONECTES, Agassiz, 1864. (Eburneopecten, Agass., 1865.) 
Valves subequal, moderately flattened, ovate or subovate, with 
well-developed, or rather small, unequal ears, the anterior of 
the right valve with a byssal sinus, surface marked with fine 
radiating, curved striz, separated by punctated grooves. Type, 
P. lens, Sow. Forms belonging to this subgenus only occur in 
the mesozoic strata. The two valves often are unequally 
strongly striated. 

PSEUDAMUSSIUM, Klein, 1753. (Syneyclonema, Meek, 1864.) 
Shell fan-shaped, thin, subequivalve ; smooth, or striate, or with 
a few large, rounded ribs. P. pseudamussium, Lam. (exxxiii, 18). 

PLEURONECTIA, Swainson, 1840. (Amussium, Klein, 1753.) 
Shell nearly orbicular, depressed, subequivalve, with very small 
ears ; smooth outside, with radiating ribs inside. Large species, 
with the peculiarity that one valve is highly colored, the other 
white. The group is almost sufficiently distinct from Pecten to 
merit the generic position given it by several systematists. P. 
Japonicus, Gmel. (exxxili, 19). 

PSEUDOPECTEN, Bayle, 1879. Lias; Europe. P. xquivalvis, 
Lam. 

voLA, Klein, 1753. (Janira, Schum., 1817.) Lower valve 
convex, with produced large beaks, upper valve plane or slightly 
coneave, and frequently smaller than the lower one. P. dentatus, 
Sowb. (exxxiii, 20). P. atavus, d’Orb. (exxxii, 99). 

NEITHEA, Drouet, 1824. Shell inequivalve, like Vola, but with 
obscure cardinal teeth on the sides of the cartilage-pit, and tooth- 
like folds on the wings. Fossil only. P. equicostatus, Lam. 
(exxxit 100, 1). 

Hemipecten, Adams and Reeves, 1848. 

Distr.—1 sp. Sooloo Archipelago. Fossil; Jurassic. 4. 
Forbesianus, A. and R. (exxxiii, 21). 

Shell inequivalve, irregular, more or less transparent; upper 
valve auricled, with a slit below the ear, with denticulated mar- 
gin; hinge toothless; ligament marginal, in a small central pit. 

H. Forbesianus, Ad. and Reeve, is the only recent species 
known. It appears to adhere temporarily by the right flat- 
tened valve to submarine objects; its thin hyaline structure is 
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very characteristic, and so is also the small marginal cartilage- 
pit. 

Hinnites, Defrance, 1821. 

Distr.—4 sp. Europe, California, etc. Fossil; Triassic—. 4H. 
sinuosus, Lam. (cxxxili, 22, 23). 

Shell oval, irregular, inequivalve, subequilateral, close, 
adhering by the right valve; eared irregularly ; hinge without 
teeth ; ligament thick, in a deep, narrow pit. 

Differs from Pecten in its irregular growth, and in being 
adherent. 

AVIcULOPECTEN, M’Coy, 1852. 

Syn.—? Aphania, de Koninck. 
Distr.—Fossil. Devonian—Carb.; Spitzbergen—Australia, 

N. America. A. granosus, Sowb. (cxxxii, 5). 
Shell inequivalve, suborbicular, eared; hinge-areas flat, with 

several long, narrow cartilage-furrows, slightly oblique on each 
side of the umbones; right valve with a deep and narrow byssal 
sinus beneath the anterior ear; adductor impression large, 
simple, subcentral; pedal scar small and deep, beneath the 
umbo. 

Aviculopecten does not possess the prismatic structure of the 
Aviculidz, but the peculiar corrugated tubular structure of the 
Pectinide (Meek’. It bears the same relations to existing Pec- 
tens as Pterinea does to existing Aviculas. 

PTERINOPECTEN, Hall, 1883. Hinge-line long; wings not well- 
defined, being simple expansions or extensions of the upper 
lateral margins to the hinge-line. 5sp. Hamilton and Chemung 
Groups; New York. A. undosus, Hall. 

EUcHONDRIA, Meek, 1874. Uncharacterized. Type, Aviculo- 
pecten neglectus, M. and W. (exxxii, 7, 8). Carboniferous; Ills. 

LYRIOPECTEN, Hall, 1883. Differs from Aviculopecten in the 
short hinge-line and very small anterior wing; surface usually 
ornamented with strong rays. 5 sp. Chemung and Hamilton 
Groups; New York. A. magnificus, Hall. 

PERNOPECTEN, Winchell, 1865. 

Etym.—Perna and Pecten, from a combination of some of the 
characters of the two genera. Syn.—Entolium, Meek, 1865. 

Distr.—Fossil, 7 sp. Carboniferous; Michigan, Belgium, 
Nassau. P. glaber, Hall (cxxxii, 6). Probably others referred 
to Avicula, Pterinea, and more especially to Aviculopecten, 
Amussium and Pecten. 

Shell subequivalve, inequilateral, auriculated; hinge-line 
straight, with a central triangular cartilage-pit and a transverse 
plate, with smaller lateral cartilage-pits diminishing in size and 
depth from the centre outwards. 
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Pernopecten agrees with Amussium in its subsymmetrical ears, 
cardinal cartilage- -pit, and in. the absence of radiating ridges, 
but differs in its str: ight hinge-line and lateral cartilas “e- pits. 
Entolium, Meek, is founded on a Jurassic species from Califor nia, 
P. aurarium, Meek. 

CRENIPECTEN, Hall, 1883. Like Aviculopecten in form; hinge 
furnished with a series of small cartilage-pits throughout its 
entire length. 12 sp. Chemung Group; N.Y. P. Leon, Hall. 

STREBLOPTERIA, M’Coy, 1851. 

Distr.—Carboniferous.  S. epubgeb: M’Coy. (cxxxii, 9). 
Shell ovate or rounded, obliquely extended towards the ante- 

rior side; posterior wing broad, undefined, nearly rectangular, 
extending nearly as far as the ‘posterior margin of the shell; 
anterior ear small, deeply defined; surface smooth or radia- 
tingly ridged; one large, faintly marked muscular impression a 
little behind ane middle ; one short, narrow tooth, slightly 

diverging from the hinge-line, on the posterior side of the beaks ; 
ligament confined to a narrow, simple facet on the hinge-margin. 

These shells differ from the short-winged Aviculz, to which 
they are most allied, by the obliquity of the body of the shell 
being towards the anterior instead of the posterior side. 

( Anomiacea.) 

Famity ANOMIIDA. 

Shell thin, perlaceous, with a deep notch or hole in the inferior 
valve near the beaks, for the passage of a byssal plug, by which 
the sheli is attached. 

Mouth with narrow, plain lips, confluent with the gills, palps 
obsolete; mantle quite open, except at the hinge, with a double 
pendent margin, fringed with short cirri; no ocelli ; ; gills two on 
each side, unsymmetrical, united posteriorly , and suspended by 
two faleiform membranes ; outer gill-lamina furnished with a 
broad reflexed margin ; foot small, cylindrical, expanded at the 
end and grooved. Sexes distinct. Byssus large, laminar, 
passing through a nearly complete foramen in the right mantle- 
lobe, and attached by a powerful muscle to the centre of the 
left valve. The Anomia ephippium is used in France as an 
article of food. 

AnomiA, Linn., 1767. 

EHtym.—Anomios, unequal. 
Syn.—Fenestrella, Bolten. Cepa, Humph. 
Distr.—20 sp. North America, Britain, Black Sea, India, 

Australia, West America, Icy Sea. Low-water—100 fathoms. 
Fossil, 36 sp. Oolite—; ‘Chili, United States, Europe, India. 
A, ephippium, Linn. (exxxiii, 24). 
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Shell suborbicular, very variable, translucent, and slightly 
pearly within, attached by a plug passing through a hole or 
notch in the right valve; upper valve convex, smooth, lamellar 
or striated; interior with a submarginal cartilage-pit, and four 
muscular impressions, three subcentral, and one in front of the 
cartilage ; lower valve concave, with a deep, rounded notch in 
front of the cartilage- -process ; disk with a single (adductor) 
impression. 

Animal with the mantle open, its margins with a short double 
fringe ; lips membranous, elongated; palpi fixed, striated on both 
sides ; gills two on each side, united posteriorly, the outer laminze 
incomplete and free; foot small, cylindrical, subsidiary to a 
lamellar and more or less calcified byssal plug, attached to the 
upper valve by three muscles; adductor muscle behind the 
byssal muscles, small, composed of two elements; sexes dis- 
tinct; ovary extending into the substance of the lower mantle- 
lobe. 

‘“There is no relationship of affinity between Anomia and 
Terebratula, but only a resemblance through formal analogy ; 
the parts which seem identical are not homologous.”—ForBEs. 

The Anomie are found attached to oysters and other shells, 
and frequently acquire the form of the surfaces with which their 
growing margins are in contact. 

paTRoO, Gray, 1849. Shell suborbicular ; two upper scars small, 
the lower one large. A. elyros, Gray (exxxiilli, 25). 

#NIGMA, Koch, 1845. Shell oblong, transverse. &. xnig- 
matica, Chemn. (¢xxxi,75). Lives attached to trees in mangrove- 
swamps. 

LIMANOMIA (Grayana), Bouchard. Fossil, 4 sp. Devonian; 
Boulogne. Inequivalve, valves thin near the beaks, slightly 
radially ribbed ; lower valve with a trigonal cut under the ear 
and near the beak. 

PLACUNOPSIS, Morr. and Lycett, 1853. Suborbicular, generally 
somewhat irregular, inequivalve ; larger valve convex, with small 
submarginal, submedian beak, and mostly ornamented with 
radiating ribs or strive; smaller valve flat, free, or attached to 
foreign objects; hinge toothless, with a small cartilage-pit in 
each valve ; muscular scar large, subelliptical, subcentral. Type, 
P. Jurensis, Roem. All the species as yet known are from 
Jurassic deposits, but it is not certain whether all the Jurassic 
species referred to Placunopsis agree with the characteristics 
above noticed; many of them appear to belong to Anomia 
(typical), and doubts are expressed on this point even regarding 
the type species, P. Jurensis. 

PracunAnoMIA, Broderip, 1832. 

Distr.—13 sp. West Indies, Britain, New Zealand, California, 
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Behring’s Sea, Ochotsk; 50 fathoms. Miocene; California. P. 
macrochisma, Desh. (exxxi 76). 

Shell adherent, subequivalve, irregular, flattened ; hinge with 
two thick, divergent elongated lamella in the inferior, corres- 
ponding with two long pits in the upper valve ; upper valve with 
only two muscular impressions; the pedal scar radiately striated ; 
the byssal plug is often fixed in the lower valve, and its muscle 
becomes (functionally) an adductor. 

PODODESMUS, Philippi, 1849. Valves radiately grooved ; per- 
foration of lower valve moderate, firmly embracing and enclosing 
the plug. P. rudis, Brod. (exxxi, 77). 

MONIA, Gray, 1849. Valves radiately grooved ; perforation of 
lower valve large, only slightly embracing the large, thin, plug. 
P. Zealandica, Gray (exxxiii, 26). 

PARANOMIA, Conrad, 1860. Irregular, inequivalve, one valve 
flattened or slightly concave, hinge of lower valve with a broad, 
irregular, triangular tooth or plate, flattened or slightly convex, 
with sharp margins and an anterior, compressed, small, but 
prominent tooth; muscular impression situated toward the 
ventral margin in a line with the apex, or nearly equidistant 
from the anterior and posterior ends. Type, Placunanomia 
Saffordi, Con., from cretaceous rocks of Tennessee. There are 
only two other cretaceous species which Conrad refers to the 
same group; it seems to be closely allied to Philippi’s Podo- 
desmus. The convex valve has no teeth or appendage, and is 
generally radiately ribbed; the flatter valve is often attached 
near the umbo to other objects and very thin, but not perforated. 

CYcLOSTREON, Eichwald, 1867. 

Distr.—Fossil. Cret., Eocene; sBiacapes 
Shell obliquely ovate, with attenuated obtuse beaks, inequi- 

valve ; one (right 7) valve convex; the other (left ?) smaller, flat 
or concave, with a small transverse ligamental groove at the 
apex; in the convex valve there is only a small lateral groove 
below the beak, placed somewhat anteriorly ; both beaks are 
truncate and appear to indicate an attachment to foreign bodies; 
muscular impression indistinct, represented by a marginal zone 
which surrounds the cavity of the convex valve. The type 
greatly resembles Hemiplicatula, but is stated to have no such 
hinge or cartilage ribs as are characteristic of that genus. 

ANOMIANELLA, Ryckholt, 1852. 

Distr.—A. proteus, Ryck. (cxxxii, 12). Carboniferous; 
Belgium. 

Shell ovate, thin, found attached to other shells ; there appears 
to be no perforation in the lower valve. 
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Diptoscuiza, Conrad, 1866. 
Distr.—D. cretacea, Conr. (cxxxiii, 27,28). Cret.; Ala. 
Subovate, inequivalve, smaller valve concave, both of a lami- 

nated structure and with truncate, deeply notched or emarginated 
beaks. 

Conrad says that “the shell seems to have been attached by 
the umbo of the larger valve, the truncature of which reminds 
us of the truncated beak of Terebratula.” It is a curious shell 
and indicates great similarity to a brachiopod form. 

OstRENOMIA, Conrad, 1872. 

Distr.—O. Carolinensis, Conr. (cxxxiii, 29, 30). Eocene; 
N. Carolina. 

Shell inequivalve, irregular, laminated; hinge with a trian- 
gular cartilage-pit; right valve with a deep notch or sinus 
having an internal raised margin; left valve with an angular 
dentiform process at the base of the cartilage-pit. 

CaroxiaA, Cantraine, 1835. 
Dedicated to Prince Charles Bonaparte. 
Syn.—Hemiplacuna, G. Sowerby. 
Disir.—3 sp. Tertiary; Egypt. C. placunoides, Cantr. 

(cxxxii, 2). 
Shell like Placuna; hinge, when young, like Anomia, with a 

byssal plug passing through a small deep sinus in front of the 
cartilage-process, which is closed in the adult. 

Famitry PLACUNIDA. 

Shell equivalve or nearly so, compressed, thin, pearly, exter- 
nally often finely lamellar; ligament marginal, cartilage attached 
to the external side of two diverging ribs in one valve, corres- 
ponding to two similar grooves or ribs in the other valve. 

Free, without byssus, found on sandy shores. 

Puacuna, Solander. 
EKtym.—Plakous, a thin cake. Window-shell. 
Disir.—A sp. Scinde, North Australia, China. P. orbicularis, 

Retz. (exxxiii, 31). 
Shell suborbicular, compressed, translucent, free, resting on 

the right valve; hinge-area narrow and obscure; cartilage 
supported by two diverging ridges in the right valve and cor- 
responding grooves in the left; muscular impressions double, 
the larger element round and central, the smaller distinct and 
crescent-shaped, in front of it. 

The Placunz are very closely allied to Anomia; and many 
intermediate forms may be traced. The shell of each consists 
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entirely of subnacreous, plicated laminz, peculiarly separable, 
and occasionally penetrated by minute tubuliimCARPENTER. 

P. sella, called from its shape the “ saddle-oyster,” is remark- 
ably striated. 

Placuna is essentially like Anomia, having the generative 
system attached to the right mantle-lobe. and the ventricle 
exposed. The mantle-margin is cirrated, and furnished with a 
curtain, as in Pecten; the foot is tubular and extensile, the 
small muscular impressions before and in the rear of the adductor 
are produced by suspensors of the gills. 

PLACENTA, Auct. (Not Retzius, 1788 = Placuna. Placunema, 
Stoliezka, 1870.) Shell thin, suborbicular, semitransparent ; 
cartilage-erooves and lamelle slightly divergent, the posterior 
longest; muscular impression subcentral. P. sella, Gmel. 
(Exxxi78). China. 

PSEUDOPLACUNA, Mayer, 1876. Shell lenticular, rather thick, 
almost smooth and nearly equivalve; upper valve swollen ; mus- 
cular impression large, round, central, approaching the hinge ; 
hinge-lamelle strongly diverging, dissimilar. P. Helvetica, 
Mayer. Eocene; Eur. 

SAINTIA. Raineourt, 1877. Shell small, rounded, smooth; 
muscular impression large, approaching the posterior margin ; 
hinge with two diverging lamelle enclosing a third very small 
tooth. S. Munieri, Raincourt (exxxii, 10,11). Fossil; Paris 
Basin. 

HeEmIPLICATULA, Desh., 1864. 

Distr.—H. solida, Desh. (cxxxiii, 32, 33). Fossil; Paris 
Basin. 

Shell roundly oval, solid, compressed, subequivalve, hinge 
with two slightly diverging hinge-ribs in each valve, those of 
the right valve fitting between those of the left, which are less 
elevated and have between them a small fosset; the cartilage is 
attached, as in Placuna, along the external sides of the hinge- 
ribs, and this forms the principal distinction between the present 
genus and Plicatula, where ‘the cartilage is situated in the 
median pit. 

? piconiuM, Meyer, 1880. B. irregulare, Meyer. Oligocene; 
Germany. 

( Ostracea.) 

Famity OSTREID%. 

Shell inequivalve, slightly inequilateral, free or adherent, 
resting on one valve; beaks central, straight; ligament in- 
ternal; epidermis thin; adductor impression single, behind the 
centre; pallial line obscure; hinge usually edentulous. 

Animal marine; mantle quite open; very slightly adherent 
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to the edge of the shell; foot small and byssiferous, or obsolete ; 
gills crescent-shaped, two on each side; adductor muscle com- 
posed of two elements, but representing only the posterior 
shell-muscle of other bivalves. 

The union of the Ostreide and Pectinide, as proposed by the 
authors of the “ History of British Mollusca,” has not proved 
satisfactory. The genus Ostrea stands quite alone, and distinct 
from all the Pectinidze in the structure of its gills, which are 
like those of Avicula, and by resting on its left valve. The 
shell also is more nacreous than that of the scallops. 

OstrREA, Linn. 
Syn.—Peloris, Poli. 
Distr.—i0 sp. Tropical and temperate seas. Norway, 

Black Sea, ete. Fossil,200 sp. Carb.—; United States, Europe, 
India. O. Virginica, Linn. (vol. i, t. 22; exxxili, 34). 

Shell irregular, attached by the left valve; upper valve flat 
or concave, often plain; lower convex, often plaited or folia- 
ceous, and with a prominent beak; ligamental cavity triangular 
or elongated; hinge toothless; structure subnacreous, lami- 
nated, with prismatic-cellular substance between the margins of 
the lamine. 

Animal with the mantle-margin double, finely fringed; gills 
nearly equal, united posteriorly to each other and the mantle- 
lobes, forming a complete branchial chamber ; lips plain; palpi 
triangular, attached ; sexes distinct. 

The interior of recent oyster-shells has a slightly nacreous 
lustre; in fossil specimens an irregular cellular structure is 
often very apparent on decomposed or fractured surfaces. Fossil 
oysters which have grown upon Ammonites, Trigoniz, etc., 
frequently take the form of those shells. 

In the “ cock’s-comb” oysters both valves are plaited; 0. 
diluviana sends out long root-like processes from its lower 
valve. The “ tree-oyster’? (Dendrostrea, Sw.) grows on the 
root of the mangrove. Oyster-shells become very thick with 
age, especially in rough water; the fossil oyster of the Tagus 
(O. longirostris) attains a length of two feet; O. Talienwan- 
ensis, Crosse, grows to the length of three feet in the Bay of 
Taichou, Japan. The greatest enemy of oyster-banks is a 
sponge, which eats into the valves, both of dead and living 
Shells ; at first only small round holes, at irregular intervals, 
and often disposed in regular patterns, are visible; but ulti- 
mately the shell is completely mined and falls to pieces. 

EXOGYRA, Say. (Amphidonta, Fischer. Ceratostreon, Rhyn- 
chostreon, Bayle, 1879.) Shell Chama-shaped, attached by the 
ieft valve; umbones subspiral, turned to the posterior side (7. e. 
reversed); right valve opercular. O. Humboldtii, Fischer 

20 
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(exxxii, 8). Fossil, 46 sp. L. Oolite—Chalk; United States, 
Europe. 

ALECTRYONIA, Fischer de Waldheim, 1825. (Lopha, Bolten, 
1798. Dendostrea, Swainson, 1840. Actinostrea, Bayle.) Shell 
plicate, strongly so towards the margins ; adherent partly by 
recurved spinous processes clasping the limbs or roots of trees, 
as mangroves, ete. O. frons, Linn. (exxxi, 79). 
GRYPHHA, Lamarck, 1801. (Pyenodonta, Fischer, 1835.) 

Shell free or very slightly attached ; left valve with a prominent 
incurved umbo; right valve small, concave. Fossil, 30 sp. 
Liassic—Cretaceous; Eur., India, U. S.  O. angulata, Lam. 
(cxxxii, 4). 
GRYPHOSTREA, Conrad, MSS. Shell thin, elongate, straight, 

narrow ; lower valve rather deep and smooth; upper valve flat 
or slightly concave, and ornamented with distant, regular, thin, 
concentric lamin; beak of lower valve contorted, or turned to 
one side; cartilage-pit narrow, oblique. In perfectly preserved 
specimens the typical species, O. vomer, throws out long, slender 
auricular appendages (one on each side) from the lower valve 
near the beak. They are usually broken off, but appear to have 
attached the species. 



MOLLUSCOIDA. 

Crass BRACHIOPODA. 

The animals, and more especially the shells of this class of 
molluscoids, were for a long period regarded as belonging to 
true mollusca, and so uniformly are they still the objects of con- 
chological study that a treatise upon that science would be very 
incomplete for practical use, if the Brachiopoda were excluded. 
On the other hand, the two other classes of Molluscoida, the 
Tunicata and Bryozoa, are beyond the usual scope of concho- 
logical investigation, and as this work would be considerably 
increased in bulk and cost by the description and illustration of 
their systematic groups, they are omitted. 

Steenstrup, Morse, Kowalevsky and other eminent investi- 
gators, have concluded, mainly from embryological data, that 
the brachiopods form a portion of the subkingdom Annulosa, 
and are nearly related to the annelids or worms. Dall and 
Stoliczka have maintained the molluscoid affinities of the class. 
Thomas Davidson, who has made a specialty of the study of the 
Brachiopoda, summarizes the arguments of these naturalists and 
thus concludes : 
“No one can doubt that the brachiopods and Amphitrites 

possess many important characters in common after perusing the 
admirable observations upon the subject contained in Prof. 
Morse’s memoir; but at the same time, as was remarked to me 
by Prof. Verrill, almost any invertebrate group may be annelid- 
elized by overrating certain points of its affinities; and it 
seems to me that one must not place entire confidence in any 
classification which is founded to so great an extent on embryo- 
logical characters.” 

Huxley writes: ‘“ The acceptance of the view originally pro- 
pounded by Steenstrup and so ably urged by Professor Morse, 
respecting the affinities of the brachiopods with the worms, does 
not to my mind weaken the opinion I have always held as to 
their affinities with the Bryozoa on the one hand, and with the 
higher Mollusca on the other.” 
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To give even a succinct statement of the conflicting views of 
the authors first mentioned would unduly increase the number 
of my pages; those who wish to pursue the subject further may 
read with interest and profit : 

E. 8. Morse.—American Journal of Science and Arts, p. 100, 
July, 1870. 

Proc. Bost. Soc. Nat. Hist., xv,.1873. 
Memoirs Bost. Soe. Nat. Hist., ii, 29, 1871. 

Wm. H. Dall.—Am. Jour. Conchology, vi, 88, 1871; vii, 39, 
1872. 

A. Agassiz.—Review of Kowalevsky’s Memoir, Am. Jour. of 
Science and Arts, 3d ser., vill, 470, 1874 (Kowalevsky 
published in Russian). 

F. Stoliezka.—Paleontologica Indica, vol. iv, Brachiopoda. 

Davidson’s paper, ‘‘ What is a Brachiopod?”’ may also be con- 
sulted by those desirous of reading a fuller account of the group 
than is given in these pages. Geological Magazine (London), 
for 1877; or a French translation in Annales de la Société Mala- 
cologique de Belgique, x, 1876. 

The Brachiopoda (= Order Palliobranchiata, Blainville, 1814) 
are bivalve molluscoids, which differ from the ordinary mussels, 
cockles, etc., in being always equal-sided and never quite equi- 
valve. Their forms are symmetrical, and so commonly resemble 
antique lamps, that they were called lampades, or ‘ lamp-shells,” 
by the old naturalists (Meuschen, 1787; Humphreys, 1797) ; the 
hole which in a lamp admits the wick serves in the lamp-shell for 
the passage of the pedicel by which it is attached to submarine 
objects. 

The valves of the Brachiopoda are respectively dorsal and 
ventral; the ventral valve is usually largest, and has a promi- 
nent beak, by which it is attached, or through which the organ 
of adhesion passes. It is sometimes perforated, as in the Tere- 
bratulide. The dorsal or smaller valve is always free and 
imperforate. The valves are articulated by two curved teeth, 
developed from the margin of the ventral valve, and received by 
sockets in the other; this hinge is so complete that the valves 
cannot be separated without injury. A few genera have no 
hinge; in Crania and Discina the lower valve is flat, the upper 
like a limpet; the valves of Lingula are nearly equal, and have 
been compared to a duck’s bill. 

This and several other points of difference seem to show the 
propriety of adopting the proposal made by Deshayes in 1836 of 
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dividing the brachiopods into two great groups, the one having 
articulated, the other non-articulated valves. In the first, more- 
over, the valves are opened by muscles acting on the cardinal 
process of the dorsal valve, while in the latter the valves are 
opened by the pressure of the fluid in the perivisceral cavity. 
This difference is accompanied by a striking variation in the 
arrangement of the muscles. The articulated group possess an 
anal aperture ; the unarticulated none. 

The valves are both opened and closed by muscles (cxxxiv, 1) ; 
those which open the shell (cardinales) originate on each side 
the centre of the ventral valve, and converge towards the hinge- 
margin of the free valve, behind the dental sockets, where there 
is usually a prominent cardinal process. The teeth form the 
fulcrum on which the dorsal valve turns. The adductor muscles 
are four in number, and quite distinct in Crania and Discina; in 
Lingula the posterior pair are combined, and in Terebratula the 
four muscles are separate at their dorsal terminations, but united 
at their insertion in the centre of the larger valve. The pedicel 
is fixed by a pair of muscles (each doubly attached) to the dorsal 
hinge-plate, and by another pair to the ventral valve, outside the 
cardinal muscles. 

In the Terebratulidz and the other brachiopods having articu- 
lated valves the muscular system consists of three pairs of 
muscles which act directly on the valves, and of three pairs 
which connect the shell, and adjust it with respect to the 
peduncle. In the unarticulated brachiopods, such as Lingula, 
the muscles are more complicated than in the. former group; 
three pairs of protractor muscles keep the valves together, and 
thus compensate for the absence of the hinge and condyles, 
which help to form this function in the articulated group; they 
are so arranged as to co-operate in preventing any displacement 
of the valves in any direction. Hence the term sliding-muscles 
which they have received is inappropriate, since they prevent 
any sliding action. In the lamellibranchs the sliding of the 
valves is admirably guarded against by means of hinges with 
teeth and sockets; in brachiopods the same end is apparently 
obtained by means of muscles. 

The muscles are remarkably glistening and tendinous, except 
at their expanded ends, which are soft and fleshy. They are, 
with few exceptions, non-striated. In the posterior adductors 
of Waldheimia transverse striations are well displayed. Their 
impressions are often deep, and always characteristic; but 
difficult of interpretation from their complexity, their change of 
position, and the occasional suppression of some and combina- 
tion of others. There may be considerable changes in arrange- 
ment of muscles without any important change in the internal 
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structure. Thus in Waldheimia cranium there are six muscular 
impressions in the dorsal valve; in W. australis there are only 
four, the other two muscles being attached to the hinge-plate, 
not to the valve. The valve and hinge- plate are never found 
together, and it is, therefore, probable that i in the fossil species, 
the shells of which are found without hinge-plates, the muscles 
may have been arranged as in W. cranium. 

On separating the valves of a recent Terebratula, the digestive 
organs and muscles are seen to occupy only a very small space 
near the beak of the shell, partitioned off from the general cavity 
by a strong membrane, in the centre of which is placed the 
animal’s mouth. The large cavity is occupied by the fringed 
arms, the characteristic organs of the class. Their nature will 
be better understood by comparing them with the lips and labial 
tentacles of the ordinary bivalves; they are, in fact, lateral pro- 
longations of the lips supported on muscular stalks, and are so 
long as to require being folded or coiled up. In Rhynchonella 
and Lingula the arms are spiral and separate; in Terebratula 
and Discina they are only spiral at the tips, and are united 
together by a membrane, so as to form a lobed disk. It has 
been conjectured that the living animals have the power of pro- 
truding their arms in search of food; but this supposition is 
unlikely, since in many genera they are supported by a brittle 
skeleton of shell, while the food is obtained by means of currents 
created by cilia. Lingula may have the power of slightly extending 
the arms. The internal skeleton consists of two spiral processes 
in the Spiriferidz, whilst in Terebratula and Thecidium it takes 
the form of a loop, which supports the brachial membrane, but 
does not strictly follow the course of the arms. The mode in 
which the arms are folded is highly characteristic of the genera 
of Brachiopoda; the extent to which they are supported by a 
calcareous skeleton is of less importance, and liable to be 
modified by age. That margin of the oral arms which answers 
to the lower lip of an ordinary bivalve, is fringed with long 
filaments (cirri), as may be seen even in dry specimens of recent 
Terebratulz. In some fossil examples the cirri themselves were 
supported by slender processes of shell; they cannot, therefore, 
be vibratile organs, but are probably themselves covered with 
microscopic cilia, like the oral tentacles of the ascidian polypes. 
The anterior lip and inner margin of the oral arms are plain, and 
form a narrow gutter along which the particles collected by the 
ciliary currents” may be conveyed to the mouth. The object of 
the folding of the arms is obviously to give increased surface 
for the disposition of the cirri. 

The mouth conducts by a narrow csophagus to a simple 
stomach, which is surrounded by the large and granulated 
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liver; the intestine of Lingula is reflected dorsally, slightly 
convoluted, and terminates between the mantle-lobes on the right 
side. In Orbicula it is reflected ventrally, and passes straight 
to the right, ending asin Lingula. In Terebratula, Rhynchonella, 
and probably all the articulated Brachiopoda, the intestine is 
simple and reflected ventrally, passing through a notch or fora- 
men in the hinge-plate, and ending behind the ventral insertion 
of the adductor muscle. 

The circulatory system is far less complex than was formerly 
supposed, and does not differ greatly from the same system in 
the Tunicata. The heart is placed on the dorsal surface of the 
stomach, and consists of a simple, unilocular, pyriform vesicle 
without any auricle. From it the blood is propelied through 
four channels to the organs of reproduction and to the mantle; 
and its flow is probably assisted by a number of subsidiary 
pulsatile vesicles situated on the main arterial trunks. It then 
courses through the plexus of lacunes in the pallial sinuses and 
lobes; turns back through the lacunes of the parietes into the 
system of visceral lacunes. It probably enters the liver, and 
ultimately finds its way back into the heart through the 
branchio-systemic vein. There is, however, another and more 
important blood current, which traverses the whole length of 
the brachial canal, and penetrates to the extremities of the cirri, 
before it joins the current returning from the visceral lacunes 
and flows with it into the branchio-systemic vein. The blood 
which has passed through the brachial canal is far more highly 
oxygenated than the blood which has flowed through the pallial 
membranes. There seems to be strong evidence that the so-called 
arms, which serve to bring food to the creature’s mouth by the 
means before noticed, also subserve the purpose of respiratory 
organs. The mantle is an accessory breathing-organ. It attains 
its highest development as such in Lingula, but even in this 
genus the brachial apparatus performs the chief part in oxygen- 
ating the blood. 

There is another system of canals which take their rise from 
the visceral cavity. What its function is has not been deter- 
mined; it is not the blood system as was formerly imagined, 
and has no connection with it. The perivisceral cavity and the 
visceral lacunes which diverge from it may, it is thought, be 
homologous to the water-vascular system in Polyzoa, the 
function of which is probably to evacuate the effete nitrogenized 
products which have been eliminated from the blood. Conse- 
quently it would perform the offices both of the kidney and the 
renal organs. 

The generative organs occupy the great pallial sinuses, and 
the sexes are separate. In the articulated brachiopods the 
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ovaries and testes are placed in the mantle; but in Lingula and 
Discina they occur in the perivisceral chamber. The ova escape 
into the oviducts (regarded by Cuvier and others as hearts), 
which open externally, and have nothing to do with the vascular 
system. In Rynchonella there are four oviducts, but in most, 
if not all the other brachiopods, there are only two. In Tere- 
bratulidee they are divided into two portions, called the auricle 
and ventricle by Professor Owen. Mature eggs have been 
found in large numbers in the perivisceral chamber and in the 
oviducts. Recent Discine often have minute fry attached to 
their valves, and Mr. Suess, of Vienna, has noticed a specimen 
of the fossil Stringocephalus, which contained numerous embryo 
shells. 

As yet we know little respecting the development of the 
Brachiopoda, but in their first stage they are free and able to 
swim about until they meet with a suitable position. It is prob- 
able that in the second stage they all adhere by a byssus, which 
in most instances becomes consolidated, and forms a permanent 
organ of attachment. (Prof. Morse describes the embryo of 
Terebratulina with great minuteness during its six stages of 
development. It is divided into two, three, or four lobes clothed 
with vibratile cilia; and before becoming attached swims or 
whirls head foremost by means of the cilia covering the body.) 
Some of the extinct genera (e. g. Spirifera and Strophomena) 
appear to have become free when adult, or to have fixed them- 
selves by some other means. Four genera, belonging to very 
distinct families, cement themselves to foreign objects by the 
substance of the ventral valve. 

The nervous system exhibits a state of development but little 
superior to what is found in Ascidians. No special organs of 
sense have been detected. The red spots in the mantle, supposed 
by some to be rudimentary eyes and ears, are probably the 
glands situated at the base of the setz. 

Some of the Brachiopoda appear to attain their full growth in 
a single season, and all probably live many years after becoming 
adult. The growth of the valves takes place chiefly at the 
margin; adult shells are more globular than the young, and aged 
specimens still more so. The shell is also thickened by the 
deposit of internal layers, which sometimes entirely fill the beak, 
and every portion of the cavity of the interior which is not 
occupied by the animal, suggesting the notion that the creature 
must have died from the plethoric exercise of the calcifying 
function, converting its shell into a mausoleum, like many of the 
ascidian zoophytes. 

The intimate structure of the shell of the Brachiopoda has 
been investigated by Mr. Morris, Professor King, and more 
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recently by Dr. Carpenter; according to this last observer, it 
consists of flattened prisms of considerable length, arranged 
parallel to each other with great regularity, and obliquely to the 
surfaces of the shell, the interior of which is imbricated by their 
out-crop. This structure is found only in the Rhynchonellide ; 
but in most—perhaps all the other Brachiopoda—the shell is 
traversed by canals from one surface to the other, nearly verti- 
cally, and regularly, the distance and size of the perforations 
varying with the species (vol. i, t. 1, f. 5). Their external 
orifices are trumpet-shaped, the inner often very small; some- 
times they bifurcate towards the exterior, and in Crania they 
become arborescent. The canals are occupied by ceecal processes 
of the outer mantle-layer, and are covered externally by a thick- 
ening of the epidermis. Mr. Huxley has suggested that these 
coeca are analogous to the vascular processes by which in many 
ascidians the tunic adheres to the test; the extent of which 
adhesion varies in closely allied genera. The large tubular 
spines of the Productidze must have been also lined by prolon- 
gations of the mantle; but their development was more probably 
related to the maintenance of the shell in a fixed position, than 
to the internal economy of the animal.—Kine. Dr. Carpenter 
states that the shell of the Brachiopoda generally contains less 
animal matter than other bivalves; but that Discina and Lingula 
consist almost entirely of a horny animal subtance, which is 
laminar, and penetrated by oblique tubuli of extreme minute- 
ness. He has also shown that there is not in these shells that 
distinction between the outer and inner layers, either in struc- 
ture or mode of growth, which prevails among the ordinary 
bivalves ; the inner layers only differ in the minute size of the 
perforations, and the whole thickness corresponds with the outer 
layer only in the Lamellibranchiata. The loop, or brachial pro- 
cesses, are always impunctate. Mr. Hancock’s researches would 
tend to show that these conclusions are generally correct, but 
not entirely so. ‘‘ When the shell is dissolved in acid the free 
border [of the mantle] which projects beyond the marginal fold, 
and which is applied to the extreme edge of the shell, can be 
examined with advantage. The pallial cceca are then completely 
exposed appended to the membrane in various stages of develop- 
ment, and the spaces between them are found studded all over 
with rather large, clear, oval, cell-like spots, which are arranged 
with considerable regularity in rows, so that those in the approxi- 
mate rows alternate. These spots apparently correspond to the 
bases of the prismatic columns of the shell; and if it be allowed 
that they represent spaces in which calcareous granules had 
been accumulated, it is easy to understand how the fibrous or 
columnar structure is formed. <A succession of layers of such 
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accumulated granules deposited one after the other would result 
in the peculiar shell formation of the Brachiopoda.” The 
extremities of the prisms are not visible on the external surface, 
but in the young individual of some species, as Terebratula 
caput-serpentis, there is a thin layer of calcareous matter, which 
seems to show that in some brachiopods the shell is composed 
of two layers of shell, having a different structure, as in the case 
of the Conchifera. 

The Lamp-shells are all natives of the sea. They are found 
hanging from the branches of corals, the under sides of shelving 
rocks, and the cavities of other shells. Specimens obtained 
from rocky situations are frequently distorted, and those from 
stony and gravelly beds, where there is motion in the waters, 
have the beak worn, the foramen large, and the ornamental 
sculpturing of the valves less sharply finished. On clay beds, 
as in the deep clay strata, they are seldom found ; but where the 
bottom consists of calcareous mud they appear to be very 
abundant, mooring themselves to every daa substance on the 
sea-bed, and clustering one upon the other. 

Of all mollusea the Brachiopoda enjoy the greatest range both 
of climate, and depth, and time; they are found in tropical and 
polar seas; in pools left by the ebbing tide, and at the greatest 
depths hitherto explored by the dredge. At present compara- 
tively few recent species are known; but many more will probably 
be found by dredging in the deep sea, which these shells mostly 
inhabit. The number of living species is already greater than has 
been discovered in any secondary stratum, but the vast abund- 
ance of fossil specimens has made them seem more important 
than the living types, which are still rare in the cabinets of 
collectors, though far from being so in the sea. Above 4000 
extinct species of Brachiopoda have been described, of which 
a large proportion are found in Europe. They are distributed 
throughout all the sedimentary rocks of marine origin from the 
Cambrian strata upwards, and appear to have attained their 
maximum of specific development in the Silurian age. Some 
species (like Atrypa reticularis) extend through a _ whole 
“system” of rocks, and abound equally in both hemispheres ; 
others (like Spurifera striata) range from the Cordillera to the 
Ural mountains. One recent Terebratula (caput-serpentis) made 
its appearance in the Miocene Tertiary ; whilst others, scarcely 
distinguishable from it, are found in the Upper Oolite and 
throughout the Chalk series and London Clay.—Woopwarp. 
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Geological Distribution of the Families of Brachiopods. 
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OrpER ARTHROPOMATA. 

(Apygia, Bronn. Articulata, Huxley.) 

Shell testaceous, articulated by hinge-teeth, with usually an 
internal skeleton-like testaceous process. Animal destitute of 
an anal aperture (Clistenterata, King). 

Famity TEREBRATULID. 

Shell minutely punctate; usually round or oval, smooth or 
striated ; ventral valve with a prominent beak, perforated near 
or at the apex, and attached by a peduncle passing through the 
perforation, or by a portion of the valve itself; hinge with two 
curved teeth; dorsal valve with a depressed umbo, a prominent 
cardinal process between the dental sockets, and a slender shelly 
loop. 

Animal attached by a pedicel, or by the ventral valve; oral 
arms united to each other by a membrane, variously folded ; 
sometimes spiral at their extremities. 



308 TEREBRATULID. 

TEREBRATULA, Muller, 1776. 

Etym.—Diminutive of terebratus, perforated. Lamp-shell. 
Syn.—Lampas, Humph., 1797. Gryphus, Muhlfeldt, 1811. 

Epithyris, Phil., 1841. Liothyris, Douvillé, 1879. 
Distr.—8 sp. West Indies, Mediterranean ; 90-250 fathoms 

on nullipore mud. (Forbes.) Vigo Bay, Falkland Islands, 
Japan. Fossil, very numerous species. Triassic—; world-wide. 
T. maxillata, Sowb. (cxxxiv, 2). T. vitrea, Linn. (cxxxiv, 6, 7). 
T. sella, Sowb. (exxxiv,5). T. Phillipsit, Morris (cxxxiv, 3, 4). 

Shell smooth, convex; beak truncated and perforated ; foramen 
circular; deltidium of two pieces frequently blended ; loop very 
short, simple, attached by its crura to the hinge-plate. 

Animal attached by a pedicel; brachial disk trilobed, centre 
lobe elongated and spirally convoluted. 

Douvillé has proposed the name Liothyris for shells without 
folds, like 7. vitrea, L. (cxxxiv, 6,7), but there are so many 
intermediate stages that the division cannot be maintained; some 
young individuals are unfolded, but acquire the folds in growth. 

pyaorr, Link, 1830. (Diphytes Schrot., 1779. Antinomia, 
Catullo,1850. Pugites, DeHaan, 1833. Glossothyris, Douvillé, 
1879.) Ventral valve bilobed when young; when adult, the lobes 
unite, leaving a round hole in the centre of the shell. Jurassic 
and Cretaceous; Southern Europe. 7’. diphoides, d’Orb. (cxxxiv, 
8-10). 7. diphya, Colonna (cxxxiv, 11>. 

DicTYoTHyRis, Douvillé, 1879. Ventral valve two-folded with 
a median depression; dorsal valve with a strong median swelling, 
bordered by channels; surface radiately striate, crossed by con- 
centric growth-lines forming tubercles at their intersection. 
Jurassic and Cretaceous. 

cm@NOTHYRIS, Douvillé, 1879. Shell oval, smooth; tooth-plate 
strongly developed ; apophyses independent of the cardinal teeth, 
from which they are separated by a diverging slit; a septum 
present, as in Waldheimia. 7. vulgaris, Schloth. (cxxxiv, 12). 

DieLasma, King, 1859. 

Syn.—Epithyris, King (part), 1850. Seminula, M’Coy (part), 
1855. Cyrptacanthia, White and St. John, 1868. 
Distr.—Permian—; Eur., N. Am. JD. elongata, Schloth. 

(cxxxiv, 13). 
Shell with lamelle supporting the teeth of the neural valve, 

a short loop as in Terebratula but more abruptly sinuated ante- 
riorly, and with the central lamina of the hinge-plate in the 
hemal valve produced in the form of a mason’s trowel, and 
supported beneath by a mesial septum. 

TEREBRATULINA, d’Orbigny, 1847. 

Syn.—Agulhasia, King, 1871. 
Distr.—8 sp. United States, Norway, Australia, Cape, Japan ; 
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10-120 fathoms. Fossil, 22 sp. Jurassic—; United States, 
Europe. 7. caput-serpentis, Linn. (cxxxiv, 14—16). 

Shell finely dichotomously striated, auriculate, deltidiam 
usually rudimental; foramen incomplete; loop short, rendered 
annular in the adult by the union of the oral processes. 

WALDHEIMIA, King, 1849, 

Syn.—Magellania, Bayle, 1880. 
Distr.—9 sp. Norway, W. Indies, Java, Australia, California, 

Cape Horn; low-water—100 fathoms. Fossil, 90 sp. Carb.—; 
South America, Europe. W. Australis, Quoy (exxxiv, 1, 17-19). 
W. flavescens, Lam. (exxxiv, 20—22). 

Shell smooth or plaited, dorsal valve frequently impressed ; 
foramen complete; loop elongated and reflected; septum of 
smaller valve elongated. 

WALDHEIMIA (restricted), Dall, 1871. Shell globose, neural 
beak more or less produced; foramen complete or incomplete ; 
deltidia separated or united; pedunculated ; a ridge or septum 
usually existing in the hemal valve. Mouth behind the brachia, 
which consist of two lateral lobes and a central spiral lobe. 
W. flavescens, Lam. 
EUDESIA, King, 1850. Shell swollen, oval; valves sharply 

plaited ; beak-opening round, large; median septum and tooth- 
plates developed. W. Grayi, Davidson, and 6 fossil sp. 

MACANDREVIA, King, 1859. (? Gwynia, King, 1859. Neothyris 
and Plesiothyris, Douvillé, 1879.) Smooth, longitudinally oval, 
inequivalve, the condyle valve being the largest; foramen emar- 
ginated by the deltidial fissure; umbonal cavity of large valve 
furnished with two muscular fuleral plates passing somewhat 
perpendicularly from the dental protuberances to the surface of 
the valve; umbonal cavity of opposite valve also furnished with 
similarly directed plates; cardinal muscular fulcrum excavated 
in the substance of the hinge; loop long, strongly recurved, and 
extending in front of the centre of the valve. Includes the 
recent W. cranium, Miull., which is the type, and a number of 
fossil forms. 

ZEILLERTA, Bayle, 1879. (Macandrewia, Schloen. Orthotoma, 
Quenst., 1871.) Differs from Waldheimia in the presence of two 
rostral partitions upon the hinge. Jurassic—Tertiary; Europe. 
W. lagenalis, Schloth. (exxxiv, 23). 
AULACOTHYRIS, Douvillé, 1879. Apophyses, rostral partitions 

and septum asin Zeilleria; foramen generally small and oblong. 
Distinguished by its exterior form, the smaller valve having a 
median furrow. Triassic, Jurassic, Cretaceous. W. resupinata, 
Sowb. (exxxv, 24). 

ANTIPTYCHINA, Zittel, 1880. Large valve swollen in the middle, 
with a strong fold on either side; small valve usually somewhat 
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flatter, with a deep marginal sinus, folded in the middle; loop 
very long, fringed, the blades widened near the connecting bridge; 
septum strong. Jurassic, Cretaceous. W. bivallata, Deslong. 

CRYPTONELLA, Hall, 1867. Loop exactly resembling that of 
Waldheimia proper, except in the addition of a transverse band 
from one side of the apophyses to the other behind the crura. 
Devonian. W. rectirostra, Hall. 

MEGANTERIS, Suess, 185(6. Shell orbiculate, somewhat com- 
pressed, nearly equivalve; area of neural valve small, apex 
inconspicuous, minutely foraminated, punctate; deltidia small, 
wide, united ; cardinal process prominent, with a V-shaped pro- 
cess near the apex for the insertion of the cardinal muscles, 
sulcated on each side. with the base excavated ; cardinal border 
broad, wide, rugose ; loop essentially as in Waldheimia, but with 
very long crura, the main stems of the apophyses being given 
off at a sharp angle with the crura, reflected abruptly and the 
posterior part of the reflected loop behind and below the crura; 
there is a faint mesial septum in the hemal valve. Sil.; N. Am. 
Dev.; Eur. W. Archiaci, Suess. 

CENTRONELLA, Billings, 1859. 

Ltym.—Diminutive of kentron, a spur. 
Syn.—Cryptonella, Hall (part). 
Distr.—4 sp. Devonian; North America. (C. glans-fagea, 

Hall (exxxv, 25, 26). 
Shell having the general form of Terebratula. Dorsal valve 

with a loop consisting of two riband-like lamella, which were 
united at an acute angle at the point of greatest extension, 
whence they recurve in a thin vertical plate which is not attached 
at either margin. 

LEPTOCa@LIA, Hall, 1859. Appears to differ from Centronella 
only in consisting of species which have the surface ribbed 
instead of smooth. 9 sp. Mid. Silurian—Devonian ; Europe, 
North America. No true Terebratule have been found in beds 
older than the Devonian. ZL. imbricata, Hall. 

? HINNIPHORIA, Suess, 1858. H. globularis, Suess. Jurassic ; 
Stramberg. 

RenNsseLa£R1A, Hall, 1859. 
Liym.—Dedicated to the late Hon. Stephen Van Rensselaer. 
Syn.—Atrypa, Conr., 1839. Pentamerus, Vanuxem, 1843. 
Distr.—Fossil, 11 sp. Silurian—Devonian; Europe, N. Am. 

RR. ovoides, Hall (exxxv, 27). 
Shell ovoid or suborbicular, without mesial fold or sinus; beak 

prominent, acute, more or less incurved; foramen terminal, 
sometimes concealed. Ventral valve with two diverging cardinal 
teeth supported by strong dental plates. Dorsal valve with the 

5 . 

dental sockets between the shell and astrong process from which 
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the slender crura proceed, first in a direct line, and then one 
division of each, diverging into the centre of the ventral valve, 
terminate in acute points. On the other side the divisions 
extend nearly «t right-angles to the axis of the shell into the 
cavity of the dorsal valve; and thence bending abruptly forward 
and gradually converging, terminate above the centre of the 
shell in a thin flattened or longitudinally concave plate. 

TEREBRATELLA, d’Orbigny, 1847. 
Syn.—Delthyris, Menke, 1830. Ismenia, King, 1850. 
Distr.—Excluding subgenera, 12 sp. Cape Horn, Valparaiso 

(ninety fathoms), New Zealand, Japan, California, Ochotsk, 
Spitzbergen, Labrador. Fossil, 16 sp. Lias—; United States, 
Europe. 7’. Magellanica, Chemn. (cxxxv, 28, 29). 

Shell smooth or radiately plaited ; dorsal valve longitudinally 
impressed ; hinge-line straight, or not much curved; beak with 
a flattened area on each side of the deltidium ; foramen large ; 
deltidium incomplete; loop attached to the septum. 

Animal like Terebratula; the spiral lobe of the brachial disk 
becomes very diminutive in some species, and is obsolete in 
T. Cumingit. 
WALTONIA, Davidson, 1850. Shell with the beak truncated by 

a large incomplete foramen; deltidia separate. Loop reduced 
to two simple lamelle furnished with oral processes and attached 
to a prominent central septum. TZ. Valenciennesii, Davidson. 
Perhaps the fry of Ter. rubicunda, with the reflected part of 
the loop wanting. 

TRIGONOSEMUS, Konig, 1825. (Delthyridea, King, 1850. Fissi- 
rostra, d’Orbigny, 1847.) Shell finely plaited, beak prominent, 
curved, with a narrow apical foramen; cardinal area large, 
triangular; deltidium solid, flat; cardinal process very promi- 
nent. 5sp. Chalk; Europe. 7’. elegans, Kinig (cxxxv, 30-32). 
T. Palissit, Wood (cxxxv, 33). 
LYRA, Cumberland, 1816. (Terebrirostra, d’Orb, 1847.) Shell 

ornamented with rounded ribs; beak very long, divided length- 
wise internally by the dental plates; loop doubly attached? 4 
sp. Cretaceous; Europe. Three species of similar form are 
found in the Trias of St. Cassian. TZ’. lyra, Sowb. (cxxxv, 34, 
35). T. neocomiensis, d’Orb. (exxxv, 36). 

MEGERLIA King, 1850. (Muhlfeldtia, Bayle, 1880.) Loop 
trebly attached; to the hinge-plate by its crura, and to the 
septum by processes from the diverging and reflected portions 
of the loop. 3 sp. Mediterranean, Philippines. Fossil, 7 sp. 
Chalk—. T. truncata, Lam. (cxxxv. 37-389). 

LAQuEvs, Dall, 1870. Shell with the reflected portion of the 
loop attached by slender processes, on each side, to the hemal 
processes, at or near the points where the two septal processes 
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branch off to the septum ; foramen complete. 2 sp. Cal., Japan. 
T. Californica, Koch (exxxy, 40). 
KINGENA, Davidson, 1852. Posterior part of the reflected 

portion of the loop broad, angulated, with the two angles bent 
down on each side and joined to the septum directly (not to the 
hzemal or septal processes), forming a broad ring, only intersected 
by the septum; exterior granulated ; foramen entire. 7. lima, 
Defrance (cxxxv, 43, 44). Cret.; Europe. 

MAGAS, Sowb., 1816. (Mannia, Dewalque, 1874 ) Shell smooth, 
conspicuously punctate, dorsal valve impressed, foramen angular, 
deltidium rudimentary; internal septum prominent, touching 
the ventral valve; reflected portions of the loop disunited. 3 
sp. U. Greensand—Chalk; Europe. Recent, 2sp. New Zea- 
land, Canaries. 7. pumila, Sowb. (exxxv, 48, 49). 

RHYNCHORA, Dalm.,1828. Like Magas, but hinge-margin long, 
straight, the large valve with an area. Cretaceous. JT’. costata, 
Dalm. 

MAGASELLA, Dall, 1870. Shell with the reflected portions of 
the apophyses united, forming a loop. Comprises most of the 
recent species of Magas. 7. Hvansii, Davy. 11 sp. N. Zea- 
land. 

ISMENIA, Gray, 1863. (Frenula, Dall, 1871.) Shell externally 
resembling Terebratella; apophyses broad and short, attached 
first by the septal process to a short stout septum, then recurved, 
the broad posterior edges of the reflected portion touching and 
blending with the septal processes and the adjacent part of the 
hemal processes, forming a funnel-shaped ring, into which the 
septum does not project; the lateral loops of the apophyses 
remain open in the adult. Brachia without a median spiral lobe. 
Recent; 7. sanguinea, Chemn. Fossil; Jsmenia pectunculus, 
Gray. Oxford Clay; France. 

BoucuArpiA, Davidson, 1849. 

Distr.—2 sp. Brazil, 13 fathoms. B. tulipa, Blainv. (exxxv, 
45-47). 

Beak prominent, with a minute apical foramen; deltidium 
blended with the shell; apophyses anchor-shaped, the septum 
being furnished with two short lamellee. 

PLATIDEA, Costa, 1852. 

Syn.—Morrisia, Davidson, 1852. 
Distr.—3 sp. Mediterranean, W. Ind., Isle Bourbon. Fossil, 

4sp. Chalk—; Europe. P. anomioides, Scacchi (cxxxv, 50-52). 
Shell minute, conspicuously punctate; foramen large, en- 

croaching equally on both valves; hinge-area small, straight ; 
loop not reflected, attached to a small forked process inthe centre 
of the valve. 
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Animal with sigmoid arms, destitute of spiral terminations ; 
cirri in pairs. 

Krausstna, Davidson, 1859. 

Syn.—Kraussia, Davidson, not Dana, 1852. 
Distr.—6 sp. South Africa, Sydney, New Zealand ; low-water 

to 120 fathoms. K. rubra, Pallas (exxxv, 53, 54). 
Shell transversely oblong; hinge-line nearly straight; beak 

truncated, laterally keeled; area flat; foramen large, deltidium 
rudimentary ; ; dorsal valve longitudinally impressed, furnished 
inside with a forked process rising nearly centrally from the 
septum; interior often strongly tuberculated. The apophyses 
are sometimes a little branched. 

Animal with rather small oral arms, the spiral lobe very 
diminutive. 

ArGIore, Eudes Deslongchamps, 1842. 

Etym.—Argiope,a nymph. Syn.—Megathyris, d’Orb., 1847. 
Distr.—5 sp. North Britain, Madeira, Canaries, Mediterra- 

nean; 30-105 fathoms. Fossil, 19 sp. Oolite—;. Europe. A. 
decollata, Chemn. (cxxxvi, 60- 63). 

Shell minute, transversely oblong or semiovate, smooth or 
with corresponding ribs; hinge-line wide and straight, with a 
narrow area to each valve; foramen large, deltidium rudimen- 
tary; interior of dorsal valve with one or more prominent, 
submarginal septa; loop two- or four-lobed, adhering to the 
septa, and more or less confluent with the valve. 

Animal with oral arms folded into two or four lobes, united 
by membrane, forming a brachial disk fringed with long cirri; 
mantle extending to the margins of the valves, closely adherent. 

CISTELLA, Gray, 1853. (Zellania, Moore, 1855.) Shell minute 
orthiform ; texture fibrous; hinge-area short, foramen angular, 
encroaching on both valves; interior of dorsal valve as in The- 
cidium, witha single central septum and broad margin. Recent, 
Tsp. Fossil, 3 sp. Lias—Great Oolite; Britain. A. David- 
soni, Moore (cxxxvi, 64, 65). 

Famity STRINGOCEPHALIDA. 

Shell suborbicular, the hinge-margin rounded; the under valve 
with a deltidium and opening under the prominent beak; cardinal 
process very large, almost touching the opposite valve; loop. 
attached to the crura by their neural edges. 

SrrincocepHAus, Defrance, 1824. 

Etym.—Strinxg (stringos), an owl; cephale, the head. 
Distr.—S. Burtini, Defrance (cxxxvi, 55, 56, 66,67). 2 sp. 

Silurian, Devonian; Europe. 
Shell punctate ; suborbicular, with a prominent beak; ventral 

21 
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valve with a longitudinal septum in the middle; hinge-area 
distinct ; foramen large and angular in the young shell, gradually 
surrounded by the deltidium, and rendered small and oval in the 
adult ; deltidium composed of three elements; teeth prominent; 
dorsal valve depressed, cardinal process very prominent, some- 
times touching the opposite valve, its extremity forked to receive 
the ventral septum; hinge-plate supporting a shelly loop, after 
the manner of Argiope. 

CRYPTACANTHIA, White and St. John, 1868. ‘ The loop seems 
to be essentially like that of Waldheimia in form, but the crura 
of the loop appear to be joined, * * * and the loop-band is 
armed with numerous spines which point outward toward the 
shell (?) in all directions.” S. compacta, W. and St. J. Carb.; 
Towa. . 

Famity THECIDIID A. 

Shell (perforate when young?) attached by the neural valve 
-when adult. Brachia lobed, not spiral. Shell articulated by 
teeth, sockets and a cardinal’ process. 

TuHecipra, Defrance, 1828. 

Etym.— Thekidion, a small pouch. 
Syn.—Bactrynium, Emmrich. Pterophloios, Gumbel. The- 

cidium, Sowb. 
Distr.—2 sp. Mediterranean, W. Indies. Fossil, 34 sp. 

Trias—; Europe. TI’. papillata, Schloth. (exxxvi, 57-59). 
Shell small, thick, punctate, attached by the beak , hinge-area 

flat; deltidium triangular, indistinct; dorsal valve rounded, 
depressed: interior with a broad granulated margin; cardinal 
process prominent, between the dental sockets ; oral processes 
united, forming a bridge over the small and deep visceral cavity ; 
disk grooved for the reception of the loop, the grooves separated 
by branches from a central septum; loop often unsymmetrical, 
lobed, and united more or less intimately with the sides of the 
grooves; ventral valve deeply excavated, hinge-teeth prominent ; 
cavities for the adductor and pedicel muscles small; disk occu- 
pied by two large, smooth impressions of the cardinal muscles, 
bordered by a vascular line. 

Animal with elongated oral arms, folded on themselves and 
fringed with long cirri; mantle extending to the margin of the 
valves and closely adherent ; epidermis distinct. 

Famity RHYNCHONELLIDA. 

Shell impunctate, oblong,or trigonal, beaked ; hinge-line curved; 
no area; valves articulated, convex _ often sharply plaited ; for- 
amen beneath the beak, usually completed by a deltidium, some- 
times concealed ; hinge-teeth supported by dental plates; hinge- 
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plate deeply divided, supporting oral lamelle, rarely provided 
with spiral processes; muscular impressions grouped .-as_ in 
Terebratula; vascular impressions consisting of two principal 
trunks in each valve, narrow, dichotomizing, angular, the prin- 
cipal posterior branches inclosing ovarian spaces. 

Animal (of Rhynchonella) with elongated spiral arms, directed 
inwards, towards the concavity of the dorsal valve ; alimentary 
canal terminating behind the insertion of the adductor in the 
ventral valve; mantle not adhering, its margin fringed with a 
few short sete. 

RHAYNCHONELLA, Fischer, 1809. 

Syn.—Hypothyris, Phil., 1841. Hemithyris, d’Orbigny, 1847. 
Cyclothyris, M’Coy, 1844. Trigonella (part), Fischer, 1809 (not 
L. nor Dacosta). Stenochisma, Hall (part), 1847. Khyneotrema, 
Hall, 1860. 

Distr.—6 sp. R. psittacea, Chemn. (exxxvi, 69-71). Labrador 
(low-water?), Hudson’s Bay (100 fathoms), Melville Island, 
Sitka, Icey Sea. R&R. nigricans, Sby. (cxxxvi, 72). New Zealand, 

_19 fathoms. Fossil, 500 sp. Lower Silurian—; North and 
South America, Europe, Thibet, China. 2. vespertilio, d’Orb. 
(cxxxvi, 68). 

Shell trigonal, acutely beaked, usually plaited; dorsal valve 
elevated in front, depressed at the sides; ventral valve flattened, 
or hollowed along the centre, hinge-plates supporting two slender 
curved lamellz ; dental plates diverging. 

The foramen is at first only an angular notch in the hinge-line 
of the ventral valve, but the growth of the deltidium usually 
renders it complete in the adult shell; in the cretaceous species 
it is tubular. In R. acuminata (exxxvi, 73, 74), and many 
other paleozoiec examples, the beak is so closely incurved as to 
allow no space fora pedicel. Both the recent Rhynchonelle are 
black; &. octoplicata of the Chalk sometimes retains six dark 
spots. 

ACANTHOTHYRIS, d’Orb., 1850. Exterior surface spinous. &. 
spinosa, Schloth. (exxxvi, 75). Jurassic. 

RHYNCHOPORA, King, 1856. Valves having a punctate structure. 
R. Geinitziana, Vern. Dyas. 

LEIORHYNCHUS, Hall, 1860. Proposed for forms marked by 
plications on the mesial fold and sinus, and sometimes with 
obscure or distinct plications on the lateral portions of the shell. 
13 sp. Devonian; United States. 

EatontA, Hall, 1859. 

Etym.—Dedicated to the late Professor Amos Eaton. 
Syn.—Elonia, Meek and Worthen. 
Distr.—Fossil, 7 sp. Upper Silurian; United States. LZ. 

medialis, Hall (exxxvi, 76-79). 



316 RHYNCHONELLIDA. 

Shell like that of Rhynchonella; the lower half of the ventral 
valve with a broad, deep sinus. V aly es articulating by means of 
two teéth in the ventra valve, with corresponding sockets in the 
dorsal valve,and a median septum embraced between the deeply 
bifurcating cardinal process of the opposite one. 

Dorsal valve with four crural processes; in the ventral valve 
the dental plates are represented by elevated lamellz surrounding 
the muscular impression, which is much stronger and differs in 
some respects from that of Rhynchonella. 

DiMERELLA, Zittel, 1870. 
Syn.—Cryptopora, Jeflreys, 1869. Atretia, Jeffreys, 1876. 
Distr.—Recent. D. gnomon, Jeffreys. Europe. Fossil; 

Triassic. 
Shell small, Rhynchonelloid, impunctate, with a large fora- 

men; neural valve with an entire edge without a septum ; hemal 
valve with a large, very prominent septum, which divides the 
cavity of the shell, when closed, into two chambers; with two 
stout, diverging hook-shaped crura as in Rhynchonella. 

RHYNCHONELLINA, Gemellaro, 1871. 

Distr.—4 sp. Jurassic; Sicily. &. Suesst, Gemm. 
Shell quadrangular or triangular, smooth or radially ribbed, 

hinge-margin nearly straight; large valve swollen, with curved 
beak, a large triangular area, with a rudimentary deltidium and 
oval opening; teeth and pits as in Rhynchonella; upper valve 
less swollen or flattish, with two very long crura, almost reaching 
the opposite valve, these crura sometimes provided, near the 
hinge, with sickle-shaped processes. 

STrRICKLANDINIA, Billings, 1863. 

Etym.—Dedicated to the late Professor H. E. Strickland. 
Syn.—Stricklandia, Billings, 1859 (non Buckman). TRens- 

seleeria (pars), Hall, 1859. 
Distr.—10 sp. Silurian; N. America, England.  S. elongata, 

Vanuxem, is the only aoe known in the Devonian rocks. 8. 
lens, Billings (cxxxvi, 81). 

Shell usually large, rie ella etc.: valves nearly equal, 
never globose; a short mesial septum in the interior of the 
ventral valve supporting a small triangular chamber beneath 
the beak as in Pentamerus; in the dorsal valve no longitudinal 
septa, spires, or loop, the whole of the internal solid organs 
consisting of two short or rudimentary dental plates, which in 
some species bear prolonged calcified processes for the support 
of the cirrated arms. _A more or less developed area in the 
ventral valve. 

In S. /evis and S. microcamerus the hinge-line is straight and 
much extended. In S. Arachne, Billings, the area of the ventral 
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valve is so much developed as to give the whole shell the external 
appearance of an Orthis. 

CAMERELLA, Billings, 1859. 

Syn.—Triplesia, Hall, 1859. 
Distr.—9 sp. Lower Silurian; North America. C. Volborthi, 

Billings. 
Ventral valve with a small triangular chamber beneath the 

beak, supported by a short mesial septum as in Pentamerus. 
Dorsal valve with a single mesial septum and two short lamelle 
for the support of the oral appendages, as in Rhynchonella. 
Surface smooth or obscurely plicated. 

EicHwa.piA, billings, 1858. 

Etym.—Dedicated to Professor Eichwald, the celebrated 
Russian paleontologist. 

Distr.—3 sp. Silurian; Canada, England. JZ. subtrigonalis, 
Billings. 

Shell with the ventral valve perforated on the umbo for the 
jassage of a peduncle; the place of the foramen beneath the 
beak being occupied by an imperforate concave plate; the 
interior of each valve divided by a medio-longitudinal ridge, 
that of the dorsal valve very prominent; hinge and teeth sockets 
wanting. 

The internal structure of the ventral valve somewhat resem- 
bles that of Pentamerus or Camarophoria. 

CAMAROPHORIA, King, 1844. 

Distr.—Fossil, 9 sp. Carb.—Permian (Magnesian limestone) ; 
Germany and England, N. America. C. Schlotheimi, Busch 
(exxxvi, 82). C. crumena, Martin (cxxxvi, 83, 84). 

Ventral valve with converging dental plates supported ona 
low septal ridge; dorsal valve with a prominent septum sup- 
porting a spoon-shaped central process; oral lamellz long and 
slender. Foramen angular, cardinal process distinct. 

PENTAMERUS, Sowerby, 1813. 

Etym.— Pentameres, five-partite. 
Distr.—Fossil, 52 sp. Upper Silurian—Devonian; Arctic 

America, United States, Europe. P. Knightii, Sby. (exxxvi, 
85-87). 

Shell impunctate, ovate, ventricose, with a large incurved 
beak; valves usually plaited; foramen angular; no area or del- 
tidium ; dental plates converging, trough-like, supported on a 
prominent septum; dorsal valve with two contiguous longitudinal 
sept opposed to the plates of the other valve. 

Oral lamelle have been detected by Mr. Salter in P. liratus ; 
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in P. ? brevirostris (Devonian, Newton) the dorsal valve has a 
long trough-like process supported by a single low septum. 

GyPipiA, Dalman, 1828. PP. conchidium, Dalm. Gotland. U. 
Silurian. 

PENTAMERELLA, Hall, 1867. Ovately rounded, with a sinus on 
the ventral and a mesial fold on the dorsal valve; dorsal valve 
with the crura conjoined so as to form a separate trough-shaped 
cavity, which unites with the inner surface of the valve ; a narrow 
area on each side of the fissure, and a flattened space or false 
area along the cardinal margin of the valve. Devonian; N. Am. 
P. arata, Conr. 

GYPIDULA, Hall, 1867. Short, gibbous or ventricose; ventral 
valve much the larger, with or without mesial fold, a large fissure, 
and elongate, much incurved, trough-shaped pit; dorsal valve 
depressed in front; an area on both valves, that of the ventral 
valve striate, as in Spirifera; lamelle of dorsal. valve separate 
and diverging. Devonian; North America. P. occidentalis, 
Hall. 

ANASTROPHTA, Hall, 1867. (Brachymerus, Shaler, 1865, preoc. 
Coleopt.) Rotund or gibbous, with the valves, as in ordinary 
Pentamerus, reversed; ventral valve smaller, gibbous in its 
upper part, depressed or sinuate below, with the V-shaped 
pit sessile for nearly its entire length; a small flattened space 
on each side of the fissure; dorsal valve ventricose, larger than 
the ventral, with prominent umbo; hinge-plate extended in 
gradually converging vertical lamellae, which are joined to the 
shell throughout their leneth, whilst the crura are extended into 
the cavity in thin, free lamellae. Silurian; North America. /P. 
Vernewili, Hall. 
AMPHIGENTA, Hall, 1867. Elongate, not lobed, ventral valve 

with connected dental lamelle, forming a trough supported on a 
septum; dorsal valve with free crura; no area; shell-structure 
punctate. P. elongata, Vanuxem. Devon.; U.S. 

?CLORINDA, Barrande. Silurian; Bohemia. 

Famity ATRYPID A. 

Shell fibrous ; beak curved ; hinge-margin curved, with stron 
teeth, without area; dorsal y alve with two spirally coiled lamellee, 
the points directed towards the middle of the opposite valve. 

AtTryPA, Dalman, 1828. 

Syn.—Cleiothyris, Phillips, 1841. Spirigerina, d’Orb., 1847. 
Distr.—Fossil, 21 sp. Lower Silurian—Trias; America ( Wel- 

lington Channel! Falkland Islands), Europe, Thibet. .4. reticu- 
laris, Linn. (¢xxxvi, 88-91). 

Shell impunctate ; oval, usually plaited and ornamented with 
squamose lines of growth; dorsal valve gibbose; ventral 
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depressed in front; beak small, often closely incurved ; foramen 
round, sometimes completed by a deltidium, often concealed ; 
dorsal valve with a divided hinge-plate, supporting two broad 
spirally coiled lamelle; spires vertical, closely appressed, and 
directed towards the centre of the valve; teeth and impressions 
like Rhynchonella. 

The shells of this genus differ from Rhynchonella chiefly in 
the calcification of the oral supports, a character of uncertain 
value. 

The internal appendages of Atrypa reticularis consist of a 
pair of spiral cones, placed side by side, with their apices directed 
towards the cavity of the dorsal valve; the lamellz have their 
origin on the socket-walls, and run parallel with the inner margin 
of the valve. “ The spiral cones are connected by an entire and 
continuous loop, which is confined to the rostral part of the shell. 
The loop arises from the posterior portion of the first volutions 
of the spires, and curves gently forward and upward ; the central 
or elevated portion is situated between and behind the cones, 
and forms a more or less abrupt curve, or is prolonged into a 
point directed towards the dorsal valve. The existence and form 
of this loop have been ascertained in several different varieties 
of A. reticularis, as well as in A. spinosa, Hall.” —WHITFIELD. 

CELOSPIRA, Hall, 1863. Shell fibrous, concavo-convex; spiral 
lamelle with their bases turned towards the ventral, their points 
towards the dorsal valve. A. camilla, Hall (exxxvii, 92). 

STENOSCHISMA, Hall, 1847. (Zygospira, Hall, 1862.) Spiral 
cones connected by an entire and continuous loop in a very 
similar manner to that shown to exist in Atrypa reticularis ; but 
the loop having its connection with the spiral lamelle at a point 
relatively more distant from their origin on the hinge-plate, and 
passing over or in front of the spires. A. modesta, Say. Silu- 
rian’: U2 S: 

GuasstA, Davidson, 1881. 

Distr.—3 sp. Silurian; England. G. Whidbornei, Davidson 
(cxxxvii, 93). 

Principal lamelle, forming the first coils of the spirals, con- 
nected at a short distance from the attachment to the hinge-plate 
by a ribbon-shaped lamella or loop; this loop, commencing on 
each side from the principal lamellae, converges downwards in 
the shape of the letter V ; principal coils of the spirals directly 
face the lateral margins; the ends of the spirals meet each other 
in the centre of the shell; each spiral consists of four coils. 

ANAZzYGA, Davidson, 1882. 

Distr.—A. recurvirostra, Hall (exxxvii, 94). Trenton lime- 
stone, Canada. 

Shell small, longitudinally oval, radiately striated ; position 
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of the spiral cones in the type same as in Zygospira, the base of 
each spiral cone being oni ety inclined towards the bottom 
and sides of the ventral valve; there are about four coils in 
each spiral cone; the primary stems of the spirals are attached 
to the hinge-plate of the dorsal valve; and after extending 
parallel to each other for a short distance, they bend at right- 
angles abruptly towards the lateral portions of the beak, and 
form two large curves facing the lateral portions of the valve ; 
just before reaching their furthest extension in front they give 
off a semicircular band or loop, which is directed upwards 
towards the beak, and is exterior to the spiral cones on their 
dorsal side. 

Famity SPIRIFERID A. 

Shell furnished internally with two calcareous spiral processes 
(apophyses) directed outwards towards the sides of the shell, and 
destined for the support of the oral arms, which must have been 
fixed immovably ; the spiral lamellz are sometimes spinulose, 
indicating the existence of rigid cirri, especially on the front of 
the whorls ; valves articulated by teeth and sockets. 

SPIRIFER, Sowerby, 1815. 

Syn.—Trigonotreta, Kénig, 1825. Choristites, Fischer, 1825. 
Delthyris, Dalman, 1828. “Fusula, Reticularia, Brachythyris, 
M’Coy, 1844. 

Disir.—300 sp. Lower Silurian—Trias; Arctic America— 
Chili, Falkland Islands, Europe, China, Thibet, Australia, Tas- 
mania. In China these and other fossils are used as medicine. 
S. striatus, Mart. (cxxxvii, 5, 96). S. Wolcottt, Sowerby 
(Cxxxvii, 97). 

Shell transversely oval or elongated, trilobed, beaked, biconvex, 
with a dorsal ridge and ventral furrow ; hinge-line wide and 
straight ; area moderate, striated across ; foramen angular, open 
in the young, afterwar ds progressively closed : ventral valve with 
prominent hinge-teeth, and a central muscular scar, consisting of 
the single adductor flanked by two cardinal impressions ; dorsal 
valve with a small cardinal process, a divided hinge- plate, and 
two conical spires directed outwards and nearly filling the cavity 
of the shell; crura united by an oral loop. The shell and Spires 
are sometimes silicified in limestone, and may be developed by 
means of acid. In S. mosquensis the dental plates are prolonged 
nearly to the front of the ventral valve. 

SPIRIFERINA, d’Orbigny, 1847. (Mentzelia, Quenst., 1871.) 
Shell punctate, external surface spinulose; foramen covered by 
a pseudo-deltidium ; interior of ventral valve with a prominent 
septum, rising from the adductor scar. 29 sp. Carb.—Lower 
Oolites; Britain, France, Germany, South America. S. rostrata, 
Schloth. (exxxvii, 98-100). 
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cyrTIA, Dalman, 1828. Shell impunctate, pyramidal, beak 
prominent, area equiangular, deltidium with a small tubular 
foramen. Fossil,10sp. Silurian—Trias; Europe. S. trapezoid- 
alis, Dalman (cxxxvii, 3°. 

MARTINIA, M’Coy, 1844. (Amboceelia, Hall, 1860.) Dorsal 
margin shorter than the width of the shell, the angles of the 
hinge-margin shortly rounded ; surface smooth ; spiral lamellee 
small. Silur. —Carb.; Eur. nit SPs. glaber, Sowb. 

SUESSIA, Deslongchamps, 1855. (Dedicated to M. Suess.) 
Shell like Spirifer; texture fibrous; hinge-area wide as the 
shell; foramen deltoid ; large valve with two cardinal septa, and 
& prominent central septum, supporting a little plate; small 
valve with a trilobed cardinal process, and a broad four-partite 
hinge-plate, with processes from the outer angles of the dental 
sockets; crura of the spires united by a transverse band sup- 
porting a small process. Fossil,2sp. Upper Lias; Normandy. 
S. imbricata, Desl. (exxxvii, 1,2). 

SYRINGOTHYRIS, Winchell, 1863. Shell like that of Spirifer, 
with an elongated hinge-line. Ventral valve with a broad mesial 
sinus, a very broad area, and a narrow triangular fissure closed 
towards the apex by an external convex pseudo-deltidium ; 
beneath which, and diverging from it, is another transverse plate 
connecting the vertical dental lamellz, which are incurved so as 
to nearly join their inferior edges, thus forming a fissured tube, 
which projects beyond the limits of the plate from which it 
originates into the interior of the shell. A low median ridge 
extends from the beak to the anterior part of the valve. Dorsal 
valve depressed, without an area,and with a distinct mesial fold. 
Shell-structure punctate. Fossil, 2 sp. Carboniferous; United 
States, Ireland, Belgium. 8S. typa, Winchell (cxxxvii, 6). ‘Is 
it not an abnormal Spirifer or Cyrtia ?”—MEEK. 

oyrTINA, Davidson, 1858. (Htym.—Modified from the diminu- 
tive [ Cyr tidium | of Cyrtia.) Shell resembling Spirifer, but 
without the vertical shelly plates which diverge from the 
extremity of the beak. Interior of ventral valve with two con- 
tiguous vertical septa, which coalesce into one median plate, 
which extends from the extremity of the beak to within a short 
distance of the frontal margin, and then diverges to form dental 
plates, as in Pentamerus. The fissure is covered by an arch- 
shaped deltidium; but in C. Demarlii the median septum is 
continued as far as the under surface of the deltidium, and the 
dental plates are fixed to the sides, instead of the upper edge, as 
in C. heteroclita and C. septosa. “ Spiral coils having the same 
position as in Spirifer, but the first two coils are connected a 
little in front of the mid-length by an apparatus somewhat like 
that of Spirigera, but not so complicated. A very slender process 
springs upwards towards the central valve from each coil, and, 
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at a height of about one line, curves forward. The two then 
unite and form a single band, which extends forwards to about 
the front of the coil, and there ends in an obtuse point.’ —BIL- 
LINGS. 9 sp. Silurian, Devonian—Trias; Europe and North 
America. S. heteroclita, Defrance cxxxvii, 4,5. 

MIMULUS, Barr. Shell like Spirifer, but the smaller valve with 
a sinus, the larger one with a saddle; interior unknown. S. 
perversa, Barr. Silurian ; Bohemia. 

Atuyris, M’Coy, 1844. 

Etym.—A, without; thuris, a door (7. e. deltidium). 
Syn.—Spirigera, d’Orbigny, 1847. Cleiothyris, King (not 

Phil.), 1850. Huthyris, Quenst., 1871. Actinoconchus, M’Coy, 
1844. 

Distr.—Fossil, about 100 sp.  Silurian—Lias; N. and S. 
America and Europe. A. lamellosa, Lev. (exxxvii, 7). A. 
Roissyt (exxxvii, 8, 9). 

Shell impunctate, transversely oval, or suborbicular, biconvex, 
smooth, or ornamented with squamose lines of growth, some- 
times developed into wing-like expansions; hinge-line curved, 
area obsolete, foramen round, truncating the beak, deltidium 
obsolete ; hinge-plate of dorsal valve with four muscular cavities, 
perforated by a small round foramen, and supporting a small 
complicated loop (?) between the spires; spires directed out- 
wards, crura united by a prominent oral loop. 

The foramen in the hinge-plate occupies the situation of the 
notch through which the intestine passes in the recent Rhyn- 
chonellz ; in A. concentrica a slender curved tube is sometimes 
attached to the foramen, beneath the hinge-plate. A. tumida 
has the hinge-plate merely grooved, and the byssal foramen is 
angular. 

KayseErIA, Davidson, 1882. 

Etym.—Named after E. Kayser, a German paleontologist. 
Distr.—K. lens, Phil. (exxxvii, 10-12). 
Distinguished from Athyris by its prominent dorsal septum 

and its connection with the loop, the shape and direction of the 
curved lamellee composing the commencement of the loop, and 
the rounded process by which these lamellz are continued, as 
well as the long extension of the accessory lamelle. 

The continuation of the accessory lamelle from their com- 
mencement at the loop to the end of the spiral is especially 
notable. In Meristina there is a simple loop; in Whitfieldia this 
loop is continued by a bifurcation; this bifurcation is still 
further continued in Athyris; whilst in the species under con- 
sideration the lamelle arising from the end of the loop are 
extended throughout the whole length of the spiral. 
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CHARIONELLA, Billings, 1861. 

Syn.—Cryptonella, Hall, 1861. 
Disir.—15 sp. Devonian; America, Spain. C. scitula, Hall. 
Shell resembling Athyris, but more elongate-ovate or approach- 

ing to Terebratula in form. Internal spires as in Athyris and 
Merista, but the dorsal hinge-plate is either obsolete along the 
middle, or anchylosed to the bottom of the valve. Foramen 
terminal, bounded on the lower side by one or two deltidial 
pieces, or by a portion of the shell. The mesial septum in the 
dorsal valve is either absent or rudimentary. 

Nucrieospira, Hall, 1859. 

Htym.— Nucleus, and spira. 
Distr.—7T sp. Silurian, Devonian; United States, England. 

N. ventricosa, Hall (exxxviii, 16-18). 
Shell punctate; spheroidal; beaked; hinge-line shorter than 

the width of the shell; cardinal extremities rounded. Internal 
Spires as in Spirifera. Ventral valve with a flattened space or 
false area beneath the beak, on each side of which, at the base, 
is a strong tooth; a narrow medio-longitudinal septum extends 
from the beak to the base. Dorsal valve furnished with a strong 
spatulate cardinal process, which, rising vertically from the 
cardinal margin, is closely grasped at its base by the cardin»l 
teeth of the other valve; and thence bending abruptly upwards, 
and expanding,is projected into the cavity of the opposite beak, 
lying close upon the under side of the false area. Cardinal 
process grooved to allow of the passage of the peduncie, for the 
protrusion of which a minute foramen is sometimes observed in 
the beak. ‘The crural processes originate at the base of the 
cardinal process. A medio-longitudinal septum as in the ventral 
valve. 

Surface of shell apparently smooth, under a lens punctate ; 
when perfect, covered with minute hair-like spines. 

The larger species of this genus present some analogy in 
external appearance with Spirigera, and the presence of internal 
spires increases the similarity. The cardinal teeth resemble 
those of Spirigera and Merista. In form, and in the punctated 
test, it simulates Magas; while the elongate cardinal process of 
the dorsal valve resembles that structure in Thecidium. 

Merisra, Suess, 1851. 

Syn.—Camarium, Hall, 1859. 
Distr.—Silurian—Devonian; Europe, N. Am. J. herculea, 

Desl. (exxxviii, 19). 
Shell impunctate, dental plates and dorsal septum supported 

by arched plates (“ shoe-lifter”’ processes, of King) which readily 
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detach, leaving cavities; spiral arms have been observed in all 
the species. 

MERISTELLA, Hall, 1860. (Pentagonia, Cozzens ? 1846. Gon- 
ioceelia, Hall, 1861.) Shell oval, ovoid, orbicular or transverse. 
Valves unequally convex, with or without a median fold and 
sinus; beak apparently imperforate, incurved ; area none. Sur- 
face smooth or concentrically striated. Dorsal valve with a 
longitudinal septum; upper part of the ventral valve with a 
deep subtriangular muscular impression which unites with the 
rostral cavity. The species of this group are Meriste without 
the peculiar appendage of the ventral valve. 17 sp. Silurian— 
Devonian; Europe, N. Am. MZ tumida, Dalm. (exxxviii, 20). 

MERISTINA, Hall, 1867. Spirals of more simple character than 
in the typical group. J. nitida, Hall. Upper Silurian. 

WHITFIFLDIA, Davidson, 1881. End of loop bifurcated. Sil. ; 
Europe, America. MM. tumida, Dalm. (exxxvii, 14). 

Birrpa, Davidson, 1882. 

Distr.—2 sp. Devonian; Europe. 2B. lepida, Goldfuss 
(cxx xvii, 13): 

Resembles Whitfieldia in the shape and position of the spirals 
and in the attachments to the hinge-plate, only the spirals of 
Bifida are slightly depressed or flattened on their dorsal side ; 
there are usually four coils in each spiral; the loop is like that 
in Meristina, with the exception that it is placed nearer to the 

attachments to the hinge-plate, and that at the point where the 
two lamellze composing the loop join there is a short bifurcation 
directed upwards, as in Whitfieldia. 

Rerzia, King, 1850. 

Etym.—Dedicated to the distinguished Swedish naturalist, 
Retzius. 

Syn.—Trigeria, Bayle. 
Distr.—Fossil, about 50 sp. Silurian—Trias ; So. America, 

United States, Europe. R. trigonella, Schloth. (exxxviii, 21-23). 
Shell punctate, Terebratula-shaped ; beak truncated by a round 

foramen, rendered complete by a distinct deltidium ; hinge-area 
small, triangular, s sharply defined; interior with dive erging - shelly 
Spires. 

Professor King first pointed out the existence of calcareous 
spires in several Terebratulee of the older rocks, and others have 
been discovered by MM. Quenstedt, De Koninck, and Barrande. 
In form they resemble Terebratulina, Eudesia, and Lyra. 

TREMATOSPIRA, Hall, 1859. (Htym.— Trema, a foramen, and 
spira.) Shell transverse, elliptical, or subrhomboidal, furnished 
with internal spires (arranged as in Spirifer’; hinge-line shorter 
than the width of the shell. Valves articulated by teeth and 
sockets; beak of ventral valve produced or incurved and trur- 
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cated by a small round perforation separated from the hinge-line 
by a deltidium. <A deep triangular pit or foramen beneath the 
beak, which is filled by the closely incurved beak of the dorsal 
valve. False areas sometimes defined. Tsp. Upper Silurian— 
Middle Devonian; United States. &. hirsuta, Hall (cxxxviii, 
24-27). 

RHYNCHOSPIRA, Hall, 1859. (Htym.—pvyxos, a beak, and spira ; in 
allusion to its similarity in form to Rhynchonella, and having 
internal spires.) Shell somewhat similar to Rhynchonella, but 
usually more symmetrically rounded, and with less distinct 
mesial sinuosities ; and in these characters they resemble Wald- 
heimia. Valves articulated by teeth and sockets, similar to 
those of Nucleospira; the crura supporting two conical spires. 
The cardinal process of the dorsal valve is a broad emarginate 
plate; beak of the ventral valve largely perforated. Surface 
plicated orstriated. Tsp. Silurian—Devonian; United States, 
Russia. £&. formosa, Hall. 

ACAMBONA, White, 1862. 

Syn.—Eumetria, Hall, 1864. 
Disir.—A. prima, White (cxxxviii, 30). Carb.; U.S. 
Shell resembling Retzia externally, furnished with internal 

Spires, pointing outward and downward? beak of ventral valve 
prominent, incurved, pointed; area emarginate in front, or 
V-shaped, reaching to the point of the beak, and extending 
forward of the beak of the dorsal valve on each side of it; beak 
of dorsal valve closely incurved, filling or nearly filling the 
forked space or emargination in the front part of the area, being 
itself without angular winged extensions or area, to meet that 
of the opposite valve; shell-structure punctate. 

Differs from Retzia i in having a pointed ventral beak, curved 
hinge-line, and no angular cardinal wings on the dorsal valve ; 
from Uncites in having an area and punctate structure ; from 
Trematospira in its pointed ventral beak and true area. 

Daya, Davidson, 1881. 

Distr.—D. navicula, Sowb. (exxxviili, 28, 29). Silurian; 
England. 

Oval, broadest posteriorly ; ventral valve very convex, keeled 
along the middle, beak closely incurved, dorsal valve slightly 
convex posteriorly, anterior half of shell coneave, surface 
smooth; in the interior of the dorsal valve a slightly raised 
ridge extends from under the hinge-plate to about half the 
leneth of the valve, and on either side are the two adducto 
sears; the sockets are widely separate; primary stems of the 
spirals extend parallel to each other for a short distance, bend 
at right-angles abruptly towards the lateral portions of the beak, 
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and form two large curves facing the lateral portions of the 
valve; on approaching the front they form four or five conyo- 
lutions, which become smaller to the terminal coil, which faces the 
middle of the lateral portions of the shell; near the front the 
primary lamelle give off two processes which converge and 
extend between the spiral coils in an upward and backward 
direction; after becoming united towards the middle of the 
shell, they are again prolonged in the shape of a single lamella, 
which proceeds upwards for a little distance with its extremity 
directed towards the hinge-plate. In the interior of the ventral 
valve a mesial groove extends to about the middle of the shell, and 
on either side, running parallel with the hinge-line, are two broad, 
rounded projections, at the outer extremity of which is situated 
the articulating tooth; below these are the clevated muscular 
scars. 

HUNDELLA, Davidson, 1882. 

Distr —H. umbonella, Billings (cxxxvii, 15). Paleozoic ; 
Anticosti. 

Shell elongate ovate ; spiral cones with their apices directed 
towards the lateral margins of the shell; about six coils in each 
spiral; two principal stems of the spiral cones attached to the 
hinge- plate, and after extending a little way into the interior of 
the shell between the spirals, suddenly bent backwards towards 
the hinge; they then form a broad, rounded curve, facing the 
bottom of the dorsal valve, the curve being very gentle, so that 
the two primary lamelle on the dorsal side seem almost like 
parallel lines; when the primary lamelle reach the front they 
give off a semicircular band or loop having a projection or spike- 
like process at the top of it; this loop is directed upwards 
towards the beak, and is almost immediately behind the two 
primary lamellze on the dorsal side of the spirals; the loop is 
therefore internal to the spirals. 

Uncites, Defrance, 1826. 

Distr.—Fossil. Devonian; Europe. U. gryphus, Schloth. 
(exxxviii, 31, 32). 

Shell impunctate ; oval, biconvex, with a long incurved beak; 
foramen apical, closed at an early age; deltidium large, concave ; 
spiral processes directed outwards ; no hinge-area. 

The large, concave deltidium of Uncites so much resembles 
the channel formed by the dental plates of Pentamerus, that 
Dalman mistook the shell for a member of that genus. The 
discovery of internal spires, by Professor Beyrich, shows that 
it only differs from Retzia in being impunctate and destitute of 
hinge-area. Some of the specimens have corresponding depres- 
sions in the sides of the valves, forming pouches which do not 
communicate with the interior. 
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Famity KONINCKINID A. 

Shell small, concavo-convex; hinge-margin straight or curved, 
without area; no foramen; spiral lamelle with their apices 
directed towards the large valve. 

KOoNINCKINA, Suess, 1853. 
Disir.—Triassic; U. 8S. K. Leonhardi, Wissm. (cexxxviil, 

393-36). 
Shell orbicular, concayo-convex, smooth; valves articulated ? 

closely appressed ; ventral valve convex, dorsal concave ; beak 
incurved, no hinge-area nor foramen; interior of each valve 
furrowed by two spiral lines of four volutions, directed inwards, 
aud crossing the vascular impressions ; uimbo with three diverg- 
ing ridges. The small spiral cavities, once occupied by the arms, 
and now filled with spar, may be seen in specimens with both 
valves, by holding them to the light. M. Suess, of Vienna, 
states that he has found traces of very slender spiral lamellee 
occupying the furrows. 

ANOPLOTHECA, Sandberger, 1856. 
Distr.—Devonian; Europe. A. venusta, Schnur. 
Shell fibrous, concavo-convex, without foramen, area or del- 

tidium ; hinge-margin curved ; large valve convex, with two teeth 
and a median septum which is anteriorly cleft, and on either 
side of which are the muscular impressions; smaller valve not 
so deep, with cleft hinge-process, and close to it the lamellz, to 
which the spirals were attached. 

TuHeEcospirA, Zugmayer, 1880. 

Distr.—Rhetian. TJ. Haidingeri, Suess. 
Shell like Thecidium, but with spirals within, similar to those 

of Koninckina, the axes diverging towards the large valve, the 
bases roof-like over the small valve. 

Famity STROPHOMENID 4. 

Shell transversely oblong, depressed, rarely foraminated ; 
hinge-line wide and straight ; beaks inconspicuous ; valves plano- 
convex, or concavo-convex, each with a hinge-area notched in 
the centre ; ventral valve with prominent teeth ; muscular impres- 
sions occupying a saucer-shaped cavity with a raised margin ; 
adductor central; cardinal and pedicel impressions conjoined, 
lateral, fan-like ; dorsal valve with a tooth-like cardinal process 
between two curved brachial processes ; adductor impression 
quadruple; vascular impressions consisting of six principal 



328 STROPHOMENIDA. 

trunks in the dorsal valve, two in the ventral, the external 
branches turned outwards and backwards, inclosing wide ova- 
rian spaces. Indications have been observed, in several genera, 
of horizontally coiled spiral arms; the space between the 
valves is often very small. The shell-structure is punctate, 
except in a few instances, where the original texture is probably 
obliterated. 

Orruis, Dalman, 1827. 
ELtym.— Orthos, straight. 
Syn. —Orthambonites, Pander, 1830. Schizophoria, King, 1850. 
Distr.—Fossil, 300 sp. Lower Silurian—Carb.; Arctic Am., 

United States, South America, Falkland Islands, Europe, Thibet. 
O. striatula, Schloth. (exxxviii, 37-39). 

Shell transversely oblong, radiately striated or plaited, bicon- 
vex, hinge-line narrower than the shell, cardinal process simple, 
br achial | processes tooth-like, prominent and curved. 

BILOBITES, Linn., 1775. (Diccelosia, King, 1850.) Ventral 
margin deeply cut out in the middle, forming two lobes in each 
valve; two strong curved crural processes from the hinge-margin 
of the smaller valve. Silurian; Gotland and U.S. Os biloba, 
Linn. 

PLATYSTROPHIA, King, 1850. Shell somewhat transverse, 
nearly equivalve, with a long, straight hinge-line; both valves 
very convex, radially ribbed, with an area and trigonal deltidial 
opening ; beaks curved, approaching ; large valve with a deep 
median sinus. Silurian, Carboniferous. O. lynx, Hichw. 
(ecxxxviil, 40). 

ENTELETES, Fischer, 1830. (Choristites, Fischer [part], 1825.) 
Like Platystrophia, but the hinge-mar gin short ; surface coar sely 
wrinkled, and finely radially sculptured. OF Lamarcki, Fischer. 
Carboniferous ;- Russia. 

MYSTROPHORA, Kayser, 1871. Shell like Orthis, but the small 
valve with a very high median septum, which reaches to the 
other valve, and so divides the closed shell into two chambers ; 
the two tooth-plates are united to the septum. Silurian, Devo- 
nian. O. Lewisti, Davids. Davidson makes this a synonym of 
Skenidium, Hall. 

STREPTORHYNcHUS, King, 1850. 

Etym.—Strepto, I bend or twist; rhynchos, a beak. 
Syn.—Hipparionix, Vanuxem, 1842. Orthotetes (Evans), 

Fisch. (part), 1829. 
Disir.—6 sp. Sil_—Perm.; Europe, Asia, America, and 

Australia. S. Devonica, d’Orb. 
Shell inequivalved, conv ex or concavo-convex, externally 

striated ; hinge-line rather shorter than the width of the shell : 
dorsal valve ‘semicircular, with a small narrow area. Ventral 
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valve with a prolonged and oftentimes bent beak; area trian- 
cular, with a fissure covered by a convex pseudo-deltidium. No 
foramen is observable, but the cardinal process is at times seen 
partially extending under the deltidium. 

Interior of ventral valve, with a strong hinge-work on either 
side at the base of the fissure, supported by a dental plate ; 
muscular sears two, elongated, oval, deeply excavated, separated 
by a wide mesial ridge. 

Interior of dorsal valve with a largely developed cardinal 
process, composed of two projections, grooved or bidentated 
towards the extremity of their outer surface; socket-plates 
large, and partly united to the lower portion of the cardinal 
process; adductor scars quadruple, occupying more than a third 
of the length of the valve, and arranged in pairs, divided by a 
short rounded mesial ridge. 

This genus is intermediate between Orthis and Strophomena. 
MEEKELLA, White and St. John, 1870. Ventral valve without 

septum, with two broad dental lamelle which are continuous 
from the cardinal teeth to the beak, passing directly in front of 
the sutures between the cardinal area and the pseudo-deltidium, 
and thence slightly diverging, they extend forward along the 
bottom of the “valve about fates way to the front, the anterior 

margins of the lamellz arching backward and upward to the 
dentai processes; in the rear of the hinge-line are three cham- 
bers, not communicating together, but all opening into the shell. 
Dorsal valve with long cardinal process, curving backward in 
front of the pseudo- deltidium, which has a wing like expansion 
on each side of it, curved up at its outer edge to form the elon- 
gated dental fosset for the reception of the process of the 
opposite valve. Muscular markings unknown: outer surface 
apparently punctate. Carboniferous; U.S. S. striatocostatus, 
Cox. 

OrtHisina, d’Orb., 1847. 

Syn.—Klitambonites (part), Pronites, Hemipronites, Gonam- 
bonites, Pander, 1830. 

Distr.—Fossil. Lower Silurian; Europe. QO. anomala,Schloth. 
(exxxviii, 41, 42). 

Shell impunctate ? widest at the hinge-line; cardinal notch 
closed, byssal notch (fissure) covered by a convex pseudo- 
deltidium, sometimes perforated by a small round foramen. 

SKENIDIUM, Hall, 1861. (Htym.—Skenidion,a little tent.) Shell 
having the general aspect of Orthis, except in the extreme eleva- 
tion of the ventral valve; cardinal process prolonged into a 
median septum, which extends to the base or front margin of 
the shell, and occasionally bifurcates at this lower extremity. 
Area large and triangular in the typical species. 3 sp. Silur.; 
United States. O. insignis, Hall. 

22 
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TRopIpOLEpTus, Hall, 1859. 

Etym.— Tropis, a keel, and leptos, thin; the carinated ventral 
valve and shallow visceral cavity, in its analogy with Leptzna. 

Distr.—2 sp. Silurian; United States. Strophomena carinata, 
Conrad (exxxviii, 43, 44). 

Shell transversely oval, or longitudinally semielliptical, articu- 
lating by teeth and sockets, hinge-line about equal to the breadth 
of the shell. Ventral valve convex, with a linear area and trian- 
gular foramen in the margin of the area; from the inner edges 
of this proceed the dental Jamelle, which are separated from the 
area by a narrow groove strongly crenulated on the outer edge, 
and extending obliquely outwards, terminating in a low ridge 
which partially surrounds the muscular impression; dorsal 
valve concave; cardinal process prominent, wedge-shaped, sup- 
porting the bases of the crura; dental fossets crenulated, surface 
plicated ; shell-structure punctated. 

Vivunina, Hall, 1861. 

EHtym.—Vitula, a goddess. 
Distr.—Devonian ; New York. V. pustulosa, Hall (cxxxviil, 

45-48). 
Shell resembles that of Tropidoleptus, but the dental processes 

are not crenulated, nor distinctly separated from the area as in 
that genus. 

STROPHOMENA, Rafinesque, 1827. 

Etym.—Strophos, bent; mene, crescent. 
Syn.—Peridiolithus, Hiipsch, 1768. Brachyprion, Shaler, 

1869. Leptena, Dalman, 1828. 
Distr.—Fossil, 129 sp. Lower Silurian—Carb.; N. America, 

Europe, Thibet. 8S. alternata, Conr. (exxxviii, 49, 50). 
Shell semicircular, widest at the hinge-line, concavo- convex, 

depressed, radiately striated; area double ; ventral valve with 
an angular notch, progressiv ely covered by a convex pseudo- 
deltidium ; umbo- depressed, rarely (?) perforated, in young 
shells, by a minute foramen ; muscular depressions four, central 
pair narrow, formed by the adductor; external pair fan-like, left 
by the cardinal and pedicel-muscles; dorsal valve with a bilobed 
eardinal process, between the dental sockets, and four depres- 
sions for the adductor muscles. 

There are no apparent brachial processes in the dorsal valve of 
Strophomena, and it is possible that the spiral arms may have 
been supported at some point near the centre of the shell as in 
Productus; S. rhomboidalis occasionally exhibits traces of spiral 
arms, in the ventral valve. &. /atissima, Bouch., has plain areas, 
like Calceola. 

The valves of the Strophomenas are nearly flat until they 
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approach their full growth, they then bend abruptly to one side ; 
the dorsal valve becomes concave in S. alternata and rhomboid- 
alis, whilst in S. planumbona and euglypha it becomes convex ; 
these distinctions are not even subgeneric. 

sTROPHODONTA, Hall, 1850. Shell with a denticulated hinge- 
line. Silur.; N. Am. S. prisca, Hall. 

LEPTANA, Dalman, 1827, emend. Davidson. (Plectambonites, 
Pander [part], 1830. Leptznulopsis, Haupt.) Valves regularly 
curved ; dorsal concave, thickened, muscular impressions elon- 
gated. Fossil, 41 sp. Lower Silurian—Lias; N. Am. and Eur. 
The Lias Leptznas resemble Thecidia internally ; they are free 
shells, with sometimes a minute foramen at the apex of the 
triangular deltidium. 8S. transversalis, Dalm. (exxxviii, 53; 
CXXXix, 54, 55). 

LEPTAGONIA, M’Coy, 1844. (Plectambonites, Pander [part], 
1830. Leptena, King, 1846. Strophomena, Meek, 1873.) Silu- 
rian—Carboniferous. 8S. rhomboidalis, Dalm. (cxxxviii, 51, 52). 

DavipsontA, Bouchard, 1849. 

Htym.—Dedicated to the author of the Monograph of British 
Fossil Brachiopoda. 

Distr.—Fossil, 3 sp. Devonian. D. Verneuili, Bouchard 
(exxxix, 56, 57)., Devonian; Eifel. 

Shell solid, attached by outer surface of the ventral valve to 
rocks, shells, and corals; valves plain, articulated; ventral. 
valve with a wide area; foramen angular, covered by a convex 
deltidium ; disk occupied by two conical elevations, obscurely 
grooved by a spiral furrow of 5-6 volutions; dorsal valve with 
two shallow lateral cavities; vascular impressions consisting of 
two principal submarginal trunks, in each valve, with diverging 
branches; cardinal and adductor impressions distinct. The fur- 
rowed cones undoubtedly indicate the exisfence of spiral arms, 
similar to those of Atrypa, but destitute of calcified supports.. 
The upper valve sometimes exhibits markings derived from the 
surface on which the shell has grown. The mantle-lobes seem to. 
have continued depositing shell until the internal cavity was. 
reduced to the smallest possible limit. 

AmpuHicuina, Laube, 1865. 

Etym.—Amphi, about, and clino, a slope. 
Distr.—2 sp. . Triassic; St. Cassian, Austria. A. dubia, 

Munster. 
Shell inequivalve, circular, excavated, smooth; ventral valve 

convex, beak short; perforated ; dorsal concave ; hinge-line very 
short and suboblique; area wanting; deltidium triangular, 5) = 

distinct; structure of the test fibrous, squamose; externally 
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Amphiclina resembles some Leptzenee, the shell-structure is very 
similar. 

PoORAMBONITES, Pander, 1830. 

Syn.—Isorhynchus, King, 1849. 
Distr.—8 sp. Lower Silurian; Russia and Portugal. P. 

equirostris, Schloth. (¢xxxix, 58). 
Shell impunctate ; surface minutely pitted; each valve with a 

minute hinge-area and indications of two septa; foramen angular, 
usually concealed. 

SyntTrRiELASMA, Meek and Worthen, 1865. 

Distr.—Carboniferous ; N. and 8. America. S. hemiplicatus, 
all (exxxix, 59,60). 

Shell thin, gibbous or subglobose, in adult specimens; valves 
articulated by teeth and sockets; hinge-line straight and very 
short; area small, partly common to both valves, but higher in 
the ventral valve, where it is divided by a triangular, open 
foramen; beaks incurved, subequal; surface radiately plicate, 
‘and striate, the middle plication of the dorsal valve larger, with 
corresponding sinus of the other valve; socket- plates of the 
dorsal valve much as in Orthis, being quite prominent and very 
diverging, with a linear, longitudinal, ‘mesial ridge between them ; 
dental laminee of the ventral valve thin, prominent, very closely 
approximate at their connection with the bottom of the valve, 
and with a similar mesial septum, extending as three nearly 
parallel plates to the middle of the valve ; muscular and visceral 
impressions unknown ; shell-structure distinctly punctate. 

Famity PRODUCTID A. 

Shell concavo-convex, with a straight hinge-line ; valves rarely 
‘articulated by teeth ; closely appressed, furnished with tubular 
spines; ventral valve convex; dorsal concave ; internal surface 
‘dotted with conspicuous, funnel-shaped punctures ; dorsal valve 
with a prominent cardinal process; brachial processes (?) sub- 
‘central; vascular markings lateral, broad, and simple; adductor 
impressions dendritic, separated by a narrow central ridge ; 
ventral valve with a slightly notched hinge-line; adductor scar 
central, near the umbo; cardinal impressions lateral, striated. 

Propuctvus, Sowerby, 1814. 

Syn.—Protonia, Link, 1830. Arbusculites, Murray, 1831. 
Distr.—Fossil, 81 sp. Devonian—Permian; N. and 8. Am., 

Europe, Spitzbergen, Thibet, Australia. _P. giganteus, Sowb. 
((Cxxxix, 61,62). P. horridus, Sowb. (exxxix, 63-65). 

Shell free, auriculate, beak large and rounded; spines scat- 
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tered ; hinge-area in each valve linear, indistinct; no hinge-teeth ; 
cardinal process lobed, striated; vascular impressions simple, 
curved ; ventral valve deep, with two rounded or subspiral cavi- 
ties in front. These shells may have been attached by a pedicel 
when young, the impressions of the pedicel-muscle blending 
with those of the hinge-muscles in the ventral valve. A few 
species appear to have been permanently fixed. VP. striatus is 
irregular in its growth, elongated and tapering towards the beak, 
and occurs in numbers packed closely together. P. proboscideus 
seems to have lived habitually in cavities, or half-buried in mud, 
as suggested by M. d’Orbigny; its ventral valve is prolonged 
several inches beyond the other, and has its edges rolled together 
and united, forming a large permanently open tube for the 
brachial currents. The large spines are most usually situated 
on the ears of the ventral valve, and may have served to moor 
the shell; being tubular they were permanently susceptible of 
growth and repair. Although edentulous, the dorsal valve must 
have turned on its long hinge- line with as much precision as in 
those genera which are regularly articulated by teeth. 

PRODUCTELLA, Hall, 186 7. Like Productus, but hinge-margin 
with teeth ; both valves with area, the larger one with deltidial 
opening ; kidney -shaped i impressions very broad. P. subaculeata. 
Murch. Devon. 

SrrRopHALosr4, King, 1844. 

Syn.— Orthothrix, Geinitz, 1848. Leptenalosia, King, 1845- 
Distr.—Fossil, 8 sp. Devonian—Carb.; Europe, Himalaya 

(Gerard). S. excavata, Geinitz (exxxix, 66). 
Shell attached by the umbo of the ventral valve ; subquadrate ; 

covered with long slender spines; valves articulated, dorsal 
moderately concave, ventral convex, each with a small area; 
fissure covered ; vascular impressions conjoined, reniform. 

AULOSTEGES, Helmersen, 1847. Shell like Productus; ventral 
valve with a large, flat, triangular hinge-area with a narrow convex 
pseudo-deltidium in the centre; beak a little distorted, as if 
attached when young; dorsal valve slightly convex near the 
umbo ; interior as in Productus. S. Wangenheimit, Vern. (exxxix, 
67,68). Permian; Russia. 

CHoNneETES, Fischer, 1837. 

Etym.—Chone, a cup. 
Distr.—Fossil, 47 sp. Silurian—Carboniferous; Europe, North 

America, Falkland Islands. (C.striatella, Dalm. (OXxxix, 69-71). 
Shell transversely oblong, with a wide and straight hinge- line ; 

area double; valves radiately striated, articulated ; hinge- margin 
of ventral valve with a series of tubular spines ; fissure cov ered ; 
interior punctate-striate; vascular impressions very small.— 
DAVIDSON. 
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? AULACORHYNcHUS, Dittmar, 1872. 

Distr.—A. concentrica, Sem. Carb.; Russia. 
Shell thin, broad, concavo-convex, with straight hinge-margin ; 

beak of the large valve strongly curved; no area or deltidium ; 
hinge toothless; muscular impressions small, not well marked ; 
surface leafy, without spines; large valve with a long, two-parted 
lamella, three-parted at the end, commencing at the beak and 
only united by the lateral margins with the shell. 

[CatceoLa, Lamarck, 1809. 

This is a genus of Ceelenterata. | 

OrverR LYOPOMATA. 

(Pleuropygia, Bronn. Inarticulata, Huxley.) 

Arms free, unsupported by shelly apophyses; intestine opening 
by a lateral anus (Tretenterata, King); borders of the mantle- 
lobes entirely disunited ; brachia without a distinct median lobe. 
Shell in most cases without hinge-teeth, articulation or cardinal 
process. 

Famity CRANIID/. 

Shell orbicular, calcareous, hingeless ; attached by the umbo, 
or whole breadth of the ventral valve, rarely free; dorsal valve 
limpet-like; interior of each valve with a broad granulated 
border ; disk with four large muscular impressions, and digitated 
vascular impressions ; structure punctate. 

Animal with free*spiral arms, directed towards the concavity 
of the dorsal valve, and supported by a nose-like prominence in 
the middle of the lower valve; mantle extending to the edges 
of the valves, and closely adhering; its margins plain. 

OrAnIA, Retzius, 1781. 

Etym.—Kraneia, capitate. 
Syn.—Criopus, Poli, 1791. Orbicula, Cuvier, 1798. Orbicu- 

larius, Dumeril, 1806. Chonionora, Schauroth, 1854. 
Distr.—5 sp. Spitzberger Britain, Mediterranean, India, 

New South Wales; 150 fath as. Fossil, 37 sp. Lower Silu- 
rian—; Hurope. 

Shell smooth or radiately st ated; umbo of dorsal valve sub- 
central; of ventral valve sube ‘tral, marginal, or prominent and 
-ap-like, with an obscure triai ular area traversed by a central 
line. 

The large muscular impressions of the attached valve are some- 
times convex, in other species deeply excavated; those of the 
upper valve are usually convex. 



TRIMERELLIDA. 335 

C. Ignabergensis is equivalve, and either quite free or very 
slightly attached. C. anomala, Mull. (exxxix, 72-75), is grega- 
rious on rocks and stones in deep water, both in the North Sea 
and Mediterranean ; the animal is orange-colored, and its labial 
arms are thick, fringed with cirri, and disposed in a few hori- 
zontal gyrations. 

PSEUDOCRANIA, M’Coy, 1859. (Pholidops, Hall, 1860. Paleo- 
erania, Hichw., 1871.) Is free and has the internal border of the 
valves smooth; the branchial impressions blend in front. C. 
antiquissima, Kichw. 

CRANISCUS, Dall, 1871. (Siphonaria, Quenst., non Sowb.) 
Fixed valve divided by a transverse and a longitudinal median 
septum into three cells, the posterior of which contains the mus- 
cular impression and the rostrellum. C. velata, Quenst. (Cxxxix, 
TOy TT): 

ANCISTROCRANIA, Dall, 1877. (Cranopsis, Dall, non Adams, 
1871.) Shell attached, upper valve with two slender pointed 
apophyses divaricating ‘from the internal apex of the upper valve. 
C. Parisiensis, Defrance (¢xxxix, 78-80.) Cretaceous. 

SPONDYLOBOLUS, M’Coy, 1852. (Spondylobus, Davidson, 1853.) 
Suborbicular, slightly narrowed towards the short, indistinct 
hinge-line; nearly equivalve, flattened; hzemal valve with a 
slightly excentric apex, beneath which, on the interior the sub- 
stance of the valve is thickened into a wide undefined boss; 
opposite valve slightly longer, from the apex being perfectly 
margined and somewhat produced ; channeled by a narrow trian- 
gular groove, the anterior end of which is flanked within by two 
very prominent thick conical shelly bosses, representing hinge- 
teeth ; valves thick, testaceous, not glossy, minutely fibrous. C. 
craniolaris, M’Coy. L. Silurian; Ireland. 

Famity TRIMERELLID A. 

Usually massive; umbo of the large valve often large, pointed, 
solid or hollow, ite hinge-face with a well- developed area, and 

large deltidium, "solid throughout ; hinge of both valves rudely 
or faintly dentary ; ; that of the pedicel- valve thick, entire, some- 
what elevated, sometimes supported by an upright rib, with a 
wide median space enclosing a lozenge-shaped scar; that of the 
brachial valve with a more or less elevated median prominence, 
or depression ; attached to the interior surface of the posterior 
half of both valves is an elevated platform, solid, or doubly 
vaulted; from the middle of its anterior end a median plate 
occasionally projects into the anterior half of the valve, especially 
the brachial one; both valves have a profound impression or 
erescent running a little within the margins of their posterior 
half, including the hinge; a submarginal impression or archlet 
characterizes ‘the anterior half of the valves. 
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MonoMERELLA, Billings, 1871. 

Distr.—Upper Silurian; Canada, Europe. J. prisca, Billings 
(cxxxix, 81, 82). 

Shell thick, circular or transversely oval; large valve with pro- 
jecting umbo, double-chambered ; area and deltidium large; 
hinge generally thick and elevated, ledge-shaped, depressed in 
the middle; cardinal facet a wall-like space rising out of or 
behind the ledge of the hinge ; cardinal buttress strong, lamelli- 
form ; . platform flat ; slightly elevated ; widest, highest and very 
obtusely angulated in front; in the brachial valve the platform 
is trilobed, usually with a thin margin. 

Dinopouus, Hall, 1871. 

Syn.—Rhynobolus, Hall (part), 1871.  Obolellina, Billings 
(part), 1871. Conradia, Hall, 1874. 

Distr.—Upper Silurian; N. Am., Europe. D. Davidsont, 
Salter. D. Conradi, Hall (exl, 83, 84). 

Shell circular, or transversely oval, moderately thick ; pedicel- 
valve with slightly prominent umbo; area wider than long; plat- 
form more or less sinuated ; widely V-shaped and slightly raised 
in front ; crescent prominently marked in its crown and sides ; 
hinge moderately thick, with a rounded edge on which, and in 
front of the cardinal facet, is a pair of scars; brachial valve 
rather tumid at the umbo, somewhat strongly trilobed, outer 
margins a little raised, antemedian portion rounded, projecting, 
and terminating in a slightly developed median plate; crescent 
2 strongly marked linear scar on the hinge, arching forward in 
front of the cardinal facet , inner border of its sides with strongly 
marked indentations, outer border a fine line ; ; a rather strongly 
marked subcardinal scar in the umbonal cavity; a large rhom- 
boidal postmedian scar in front of the latter. 

TRIMERELLA, Billings, 1862. 

Syn.—Rhynobolus, Hall (part), 1871.  Qbolellina, Billings 
(part), 1871. ? Gotlandia, Dall, 1871. 

Disir.—i sp. Silurian; Canada, U.S. TJ. Lindstromi, Dalm. 
(exdeso=s8i(*: 

Valves thick, longitudinally oval; umbo of pedicel-valve 
usually massive, solid, occasionally double-chambered, irregu- 
larly projecting; area of considerable size, longer than wide ; 
deltidium large; hinge generally thick and elev: ated, rudely or 
slightly dentary, and variously modified in different species ; 
cardinal facet large; crescent rather well-defined in typical 
species ; platforms elevated, and doubly vaulted, occasionally 
solid and slightly raised; median plate cecurring generally in 
both valves, largest in the brachial one. 
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? Cuetopes, Davidson, King, 1874. 

Distr.— U. Silurian; Gotland, Sweden. C. Bergmavi, D. 
and King. 

Notwithstanding remarkable points of resemblance, it is our 
opinion that it is not a palliobranch; on the contrary, we are 
strongly inclined to the belief that it belongs to a section of the 
celenterates, represented by Calceola and Gonicphyllum.— 
DAVIDSON AND KING. 

Possibly a coral. Looks like the internal fulcrum of Zirphzea 
(Leuconyx, H. Adams).—DaAtL. 

Linautops, Hall, 1871. 

Dist — i. Silur.; N. Am. 6. Whitfield, Hall. 
Founded upon a cast of the interior of a single valve of a 

Lingula-shaped shell, but differing from that genus in its inte- 
rior impressions. The most striking features are: first, a 
posterior, semicircular, broad zone, with an inner sinused bor- 
der; second, an arched fillet situated below the hinge and on 
the zone, the crescent characterizing the Trimerellids; third, 
a central space marked with sears (the apophysary system ); fourth, 
linear impressions occurring in the anterior half of the fossil 
median plate, and pair of primary vessels belonging to the 
brachioceele. 

Famity DISCINIDA. 

Shell attached by a pedicel, passing through a foramen in the 
ventral valve; valves not articulated ; minutely punctate. 

Animal with a highly vascular mantle, fringed with long, 
horny setz; oral arms curved backwards, returning upon them- 
selves, and ending in small spires directed downwards, towards 
the ventral valve. 

Disctna, Lamarck, 1819. 

syn. — Orbicula, Sby. (mot Cuvier), 1830. Schizotreta, 
Kutorga, 1848. 

Distr.—10 sp. West Africa, W. Indies, Malacca, Peru and 
Panama. Fossil, 64 sp. Silurian—; Europe, United States, 
Falkland Islands. JD. striata, Schum. 

Shell orbicular, horny; upper valve limpet-like, smooth or 
concentrically lamellose, apex behind the centre; lower valve 
flat or conical, with a sunk and perforated disk on the posterior 
side, from which interiorly extends a furrow; interior polished 

“nimal transparent; mantle-lobes distinct all round; labial 
folds united, not extensile ; alimentary canal simple, bent upon 
itself ventrally, and terminating between the mantle-lobes on 
the right side. There are four distinct adductor muscles, as in 
Crania; and three pair of adjuster muscles for keeping the 
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valves opposed to each other. Some of these are probably 
inserted in the pedicel. The oral cirri are extremely tender and 
flexible, contrasting with the stiff and brittle sete of the mantle, 
which are themselves setose like the bristles of certain annelides 
(e. g., the sea-mouse, Aphrodite). The relation of the animal to 
the perforate and imperforate valves is shown to be the same as 
in Terebratula by the labial fringe; but the only process which 
can possibly have afforded support to the oral arms is developed 
from the centre of the ventral valve, as in Crania. Baron 
Ryckholt has represented a Devonian fossil from Belgium, with 
a fringed border; but if this shell is the Crania obsoleta, of 
Goldfuss, the fringe must belong to the shell, and not to the 
mantle. 

In some species the valves are equally convex, and the 
foramen occupies the end of a narrow groove. 

ORBICULOIDEA, d’Orb., 1847. (Schizotreta, Kutorga, 1848.) 
Perforation at the posterior, instead of the anterior, end of the 
internal furrow, which last is impressed from the outside, instead 
of from the inside, as in Discina. D. elliptica, Kutorga. 

DIScINISCA, Dall, 1871. Lower valve more or less flattened, 
concave or compressed, upper valve more convex ; apices of both 
subcentral or subposterior ; lower valve with a small septum, as 
in Discina, behind which is a disk or area impressed from the 
outside, and traversed by a longitudinal fissure in the median 
line of the valve; shell more or less horny in texture, minutely 
tubulous. Silurian—Recent. D. lamellosa, Brod. (exl, 88—93). 

PATERULA, Barrande. 

Syn.—Cyclus, Barr. 
Distr.—P. Bohemica, Barr. Silur.; Bohemia. 

Famity OBOLIDA. 

Shell somewhat inequivalve, rounded or oblique, calcareo- 
corneous ; hinge-margin thickened, and grooved for the passage 
of the peduncle; posterior adductor scars more or less distant 
from the median line. 

Oxsotus, Eichwald, 1829. 

Etym.—Obolus, a small Greek coin. 
Syn.— Ungulites, Ungula, Pander, 1830. Aulonotreta, 

Kutorga, 1848. 
Distr.—Fossil, 8 sp. Lower and Upper Silurian; Sweden, 

Russia, England, United States. O. Davidsoni, Salter (exl, 
94,95). 

Shell orbicular, caleareo-corneous, depressed, subequivalve, 
smooth; hinge-margin thickened inside, and slightly grooved 
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in the ventral valve; posterior adductor impressions separate ; 
anterior pair subeentral ; ; impressions of adjusters lateral. 

OsoLeELLA, Billings, 1861. 

EHym.—Diminutive of Obolus. 
Syn.—? Keyserlingia, Pander, 1861. 
Distr—12 sp. Cambrian, Lower Silurian; United States, 

‘Canada, England, Spain. 0. chromatica, Billings (exl, 99, 100). 
. Shell ovate, circular or subquadrate, convex or plano- 

convex ; ventral valve with a false area, which is sometimes 
minute, "and usually grooved for the passage of the peduncle ; 
dorsal valve either with or without an area; muscular scars in 
the ventral valve four; one pair in front of the beak near the 
middle, or in the upper half of the shell, and others situated 
one on each side near the cardinal edge; shell calcareous; sur- 
face concentrically striated, sometimes with thin, extended, 
lamellose edges. 

ped bal eeneral form these small shells somewhat resemble 
Obolus, but the arrangement of the muscular impressions is 
different. In Obolus the two central scars have their smaller 
extremities directed downwards, converging towards each DEnER: 
but in this genus the arrangement is “exactly the reverse.”— 

BILLINGs. 
KUTORGINA, Billings, 1861. Hinge-line straight, nearly as wide 

as the shell, sides nearly straight, meeting the cardinal border 
at an obtuse angle; neural valve with an area and foramen; a 
pair of subcentral, oval muscular impressions, but no vestiges 
of lateral scars; externally radiately striate. Cambrian; 
Canada. O. cingulata, Billings (exl, 1, 2 

MONOBOLINA, Salter, 1865. Shell resembling Obolus; broad, 
external surface radiately striated; muscular scars united 
closely along the central line. Silur.; England. O. plumbea, 
Salter. 

Scumrptia, Volborth, 1869. 

Syn.—Dicellomus, Hall? 1871. 
Distr.—Silur., Devon.; Russia, N. America. 
Shell very small, long-oval, shining ; large valve swollen, with 

pointed beak, and grooved area; within two deep muscular 
impressions; in the small valve a raised ledge between the 
impressions. 

Leproxsowus, Hall, 1871. 

Distr.—3 sp. Silurian; N. America. JZ. lepis, Hall (exl, 3, 4). 
Shell small, thin, swollen, oval; large valve with a short beak, 

and deeply, broadly erooved area ; within a two- parted, some- 
what raised muscle-plate ; small valve slightly thickened dor- 

with an internal, three-parted, diverging, muscular 
ssion. 
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? Acritis, Volborth, 1869. 

Distr.Silur.; Russia. A. sculpta, Kutorga. 

AcRoTHELE, Linnarson, 1876. 

Distr.—Cambrian; Eur., N. America. A. coriacea, Linnarson. 
Shell horny, consisting of layers, of which the outer one is 

rough, the inner one smooth and shining; ventral shell depressed- 
conical, with perforated apex; from the apex to the hinder 
margin the surface is flattened ; small valve with a curved mar- 
ginal apex arising from two wart-like projections; within having 
two long, diverging muscular impressions in front of the hinge- 
margin, and two small, round ones in the middle, with a median 
ridge between them. 

? Ipnipea, Billings, 1874. 

Distr.—3 sp. Cambrian; Canada, Newfoundland, Sweden. 
I. bella, Billings. 

Resembles Acrotreta, but differs in having a large, convex 
deltidium. 

TREMATIS, Sharpe, 1847. 
Syn.—Orbicella, d’Orbigny, 1847. 
Disir.—Fossil, 14 sp. Lower and Upper Silurian; North 

America and Europe. 7’. terminalis, Emmons (exl, 96-98). 
Valves convex, superficially punctate; dorsal valve with a 

thickened hinge-margin (and three diverging plates, indicated 
on casts.—SHARPE). 

ScuizocrantA, Hall and Whitfield, 1875. 

Distr.—L. Silurian; Ohio. S. filosa, Hall (exl, 5). 
Shell inequivalve, rounded; lower valve attached, posteriorly 

with a deep, triangular sinus, reaching almost to the middle of 
the valve; upper valve convex with posterior beak and six 
internal muscular impressions. 

SrpHonoTReTA, Verneuil, 1842. 

Etym.—Siphon, a tube; tretos, perforated. 
Syn.—? Mesotreta, Kutorga, 1848. 
Distr.—Fossil, 9 sp. Lower and Upper Silurian; Britain, 

Bohemia, Russia. S. verrucosa, Vern. (cxl, 6-8). 
Shell oval, biconvex, slightly beaked, conspicuously punctate, 

or spiny; beak perforated by a tubular foramen; hinge-margins 
thickened; ventral valve with four close adductor sears sur- 
rounding the foramen. The spines are tubular, and open into 
the interior of the shell by prominent orifices.—CARPENTER.  S. 
anglica, Morris, has moniliform spines. 
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Acrotreta, Kutorga, 1848. \ 
Distr.—3 sp. Cambrian, Lower Silurian; Russia, England, 

Sweden. A. subconica, Kutorga (exl, 9, 10). 
Shell triangular; large valve bullet-shaped, with a high area 

and toothless hinge-margin; end of the beak with round per- 
foration; surface not spiny. 

?- VorBorTHtaA, Moller, 1874. 

Distr.—V. recurva, Kutorga. Silurian; Russia. 

HELMERSENIA, Pander, 1861. 

Distr.—Lower Silurian; Russia. 
Shell nearly equivalve, rounded, small, horny-cretaceous ; 

lower valve with slightly produced beak, perforated, area narrow, 
grooved; upper valve with thickened hinge-margin; muscular 
impressions as in Obolus. 

Famity LINGULID 2. 

Shell oblong or orbicular, subequivalve, attached by a pedicel 
passing out between the valves ; texture horny, minutely tubular. 

Animal with a highly vascular mantle, fringed with horny 
sete ; oral arms thick, fleshy, spiral, the spires directed inwards, 
towards each other. 

Lineuta, Bruguiere, 1789. 
Ktym.—Lingula, a little tongue. 
Syn.—Pharetra, Bolten, 1798. Glossina, Phill, 1848. 
Distr.—16 sp. India, Philippines, Moluccas, Australia, 

Feejees, Sandwich Islands, West America, North Carolina. 
Fossil, 140 sp. Lower Silurian—; North America, Europe, 
Thibet. JZ. anatina, Lam. (exl, 11-13). L. Murphiana, King 
(exile 14): 

Shell oblong, compressed, horny, greenish, slightly gaping at 
each end, truncated in front, rather pointed at the umbones ; 
dorsal valve rather shorter, with a thickened hinge-margin, and 
a raised central ridge inside. 

Animal with the mantle-lobes firmly adhering to the shell, and 
united to the epidermis, their margins distinct, and fringed all 
round; branchial veins giving off numerous free, elongated, narrow 
loops from their inner surfaces; visceral cavity occupying the 
posterior half of the shell, and surrounded by a strong muscular 
sheath; pedicel elongated, thick; stomach long and straight, 
sustained by inflections of the visceral sheath; intestine convo- 
luted dorsally, terminating between the mantle-lobes on the right 
side, oral arms disposed in about six close whorls, their cavities 
opening into the prolongation of the visceral sheath in front of 
the adductors. 
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Lingule existed in the British seas as late as the period of the 
Coralline Crag. The recent species have been found at small 
depths, and even at low-water half buried in sand. JZ. Davisii, 
Lower Silurian, Tremadoc, has a pedicel-groove like Obolus. 

GLoTTIDIA, Dall, 1870. Shell with two diverging internal 
lamin in the neural valve proceeding from the beak, and a 
mesial septum in the hemal valve; otherwise like Lingula. 6 
recent sp. EK. and W. coasts of North America. J. albida, 
Dall. California. 

LINGULELLA, Salter, 1866. (Htym.—Diminutive of Lingula.) 
“* Shell nearly equiv alve, broad, oblong, the ventral valve pointed, 
with a distinct pedicel-groove. Muscular scars strong, nearly 
as in Obolus, but the pair of anterior retractors are more linear 
than in Obolus, and the sliding muscles small, and not quite 
external as in Obolus.”—SattTer. 3 sp. Cambrian, Lower Sil- 
urian; Ireland, Wales, Norway. JL. Vavisii, M’Coy. 

LINGULEPIS, Hall, 1863. (Htym.—Lingula, a little tongue; 
lepis,ascale., Shell thin, subovate, or subtrigonal; composition 
and structure as in Lingula. V entral or larger valve with beak 
more or less produced and pointed ; visceral scar trilobed, with 
a longitudinal raised mesial line or septum—lateral divisions 
diverging , and usually longer than the middle one; dorsal or 
smaller valve with the beak less produced than that of the other ; 
visceral scar flabelliform. 4sp. Cambrian; America. J. pin- 
niformis, Owen. 

DIGNOMIA, Hall, 1873. With strong internal median septum, 
otherwise asin Lingula. Silurian—Devonian; U.S. JZ. alveata, 
Hall. 
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ADDITIONS AND CORRECTIONS. 

Wor. I: 

Geographical Distribution of the Mollusca. 

Mr. Thomas Bland, of New York, who is so well acquainted 
with the distribution of the land shells of the West Indies, has 
kindly sent me the following notes and corrections : 

[P.180.] Helix similaris, Fer , has been found in Barbados 
only, of the West India Islands ; an accidental introduction, no 
doubt, as coffee is not cultivated there. It is not found in 
Jamaica, Hayti or Porto Rico, in all of which coffee is cultivated. 

[P.198.] Peruvian Region. The occurrence of Cyane (Pros- 
erpinacea) is remarkable. 

[P. 201.] Caribbean Region. In the faunal grouping of the 
islands Turk’s Islands should go with the (1) Bahamas ; and with 
(4) Hayti and Navassa,the important island of Gonave, in which 
there are 21 species—9 peculiar. 

The Virgin Islands and St. Barts are to be added to the fifth 
group: but south of a line drawn to the north of Saba and Bar- 
buda, the fauna changes remarkably. South of that line Macro- 
ceramus and Strophia disappear; Cylindrella is represented by 
two or three species only. Important operculate genera also 

are absent, Tudora, Cistula, ete. 
Group 7. Barbados is peculiar; the Cyclostome not repre- 

sented; Streptaxis found there (as well as in Trinidad), and also 
Bulimus (Borus) oblongus. 

Group 8. Windward Islands, Curacao and Buen Ayre. ‘The 
islands from and including Guadeloupe to Grenada are called 
the Windward Islands; Trinidad and Tobago should go together 
as a separate group; and again, as another group, Aruba. 
Curagao and Buen Ayre. 
The grouping somewhat corresponds with the depth of the 

surrounding water; with some curious exceptions: between 
St. Thomas and St. Crcix the depth is 1570 fathoms; nearly 100u 
fathoms between Martinique and St. Lucia; between St. Vincent 
and Barbados, 1493 fathoms. 

Bahamas and Turk’s Is. [p. 201]. The number of species 
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now known is 77; about 40 peculiar. Three of the operculates 
are found also in Cuba. 

Jamaica, Stoastoma, has two extra-limited species, one in 
Hayti, and one in Porto Rico, 

Hayti. Gonave has 21 species, of which 8 are operculates. 
There are two peculiar species of Cylindrella, and curleue lye a 
form of Helix sagemon, of Cuba. 

The gradual diminution of genera easterly is curious: Mega- 
lomastoma disappears; there is a fossil impression of Strophia 
in Sombrero, and a fossil species in St. Croix. Strophia, Macro- 
ceramus, Megalomastoma, Tudora, Cistula, are absent in the 
Lesser Antilles; there is one Macroceramus on the Anguilla 
Bank. Cy clophorus is represented in the West Indies only in 
the Lesser Antilles. 

Table of Sedimentary Deposits [p. 224]. 

Strike out from Pliocene the Sumter Period, and insert in 
Miocene (Eastern U. S8.): 

Carolinian (Sumter), so as to stand opposite Sarmatian 
[p. 225 ]. 

[P. 225.] Instead of Yorktown Period, put 
Virginian, 
(Yorktown,) 
Marylandian, so as to stand opposite Mediterranean 

Stages, ete. 
[P. 226.] (R. h. column, at bottom), instead of “ Panfield,” 

read “ Punfield.” * 
[P. 227.] Jurassic (r. h. column’, after “Great Oolite ” insert 

“Dorrer,” 
[P. 229.] (R-h. column, at top), instead of ‘ Ludovian,” read 

‘“* Ludlovian.” 
Classification [p. 252]. 

Macdonald (Jour. Linn. Soc., xv, 161, 255) discusses the value 
of some of the characters employed in the classification of the 
Mollusca, pointing out the existence of several analogous genera, 
and analogous subdivisions of the Heteropoda and ‘Pulmonata. 
He proposes the following system for the gastropods :— 
Division I. Moneecia. 
Subdivision I. Lingual dentition typically pavimental. 
Order 1. Pneumonophora. 
Suborder 1. Pulmonata. 

A. Terrestrial; B. Aquatic; C. Estuary or Marine. 
Order 2. Apneumonophora. 
Suborder 1. Nudibranchiata. 

A. Cryptobranchiata (Phylliroé, Elysia, Limapontia, 
etc. ). 

B. PW ae (Eolis, Doris, Tritonia, Phyllidia, 
etc.). 
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Suborder 2. Tectibranchiata (Pleurobranchus, Aplysia, 
Bulla, Tornatella, ete.). 

Subdivision II. Lingual membrane strap- or ribbon-like, rhachis 
and pleura distinctly differentiated, dental processes re- 
curved (Anclodonta). 

Order 1. Heteroglossa (Gray). 
Suborder 1. Polyplacophora (Chiton, Chitonellus). 
Suborder 2. Cyclobranchia (Patella, Patina). 
Suborder 8. Cervicobranchia (Tectura, Gadinia, Lepeta). 
Suborder 4. Cirrobranchia (Dentalium). 

Order 2. Rhachidoglossa (Gray ). 
Suborder 5. Dicranobranchia. Gills two, symmetrical on 

the back of the neck (Scutus, Doridobranchus, Emargi- 
nula, Puncturella, Fissurella). 

Suborder 6. Schismatobranchia. Gills in two plumes on the 
left side of the gill cavity (Teinotis, Padollus, Haliotis, 
Scissurella). 

Suborder 7. Scutibranchia. Gills in a spiral line on the left 
side (Stomatella, Trochus, Turbo, Rotella, Nerita, Neri- 
tina, Navicella). 

Suborder 8. Pseudobranchia. No distinct gills (Helicina, 
Proserpina, Ceres). [Nearly all of the groups of subdi- 
vision II of ‘“‘ Moneecia,” are known to be diecious.—G. 
We Ded. 

Division II. Dicecia. 
Subdivision I. Lingual membrane unarmed, or with pleural 

teeth only. 
Order 1 (without name). 

A. Rhachis and pleurz unarmed (Pyramidellidze, Cancel- 
lariide). [Cancellaria has an armed radula. | 

B. Pleural teeth simple [Toxoglossa, Troschel ] (Pleuro- 
tomide, Acusidx, Conidee). 

C. Dentition, Pavimental [ Ptenoglossa, Troschel ] (Sola- 
riide, Scalariide, Janthinide ). 

Subdivision II. Lingual membr ane strap- or ribbon-like. 
Order 1. Proboscidifera. 
Suborder 1. Orthodonta. Dental processes pointing directly 

backwards [| Rhachiglossa, Troschel ]. 
A. Lingual dentition uniserial (Yolutide [See suborder 

IT}). 
iB: idee dentition triserial. 

a. Khachis and pleure comb-like. 
Dental processes numerous, small. 
Strap short (Mitride). Strap long. Teeth short 

(Fasciolariide). Teeth long (Fuside). 
Dental processes few and large (Turbinellide), 

23 
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b. Pleuree uncinate. 
Uncinus with an additional internal cusp (Buccinide). 
Uncinus simple, rhachis armed. 
Cusps, large, few (Muricide, Olivide, Harpide). 
Cusps small, numerous (Turritide). 

Uncinus foliated, rhachis unarmed (Columbellide),. 
Suborder 2. Anactodonta ['Tzenioglossa, Troschel]. Cusps 

recurved from the fore-part of the plates (Volutidae, Nati- 
cide, Tritonidze, Ranellide, Doliide, Cassidide, Strom- 
bidee). 

Order 2. Rostrifera. 
Suborder 1. Orthodonta (Heteropoda and Phoride). 
Suborder 2. Anaclodonta [ Tzenioglossa, Troschel ]. 

A. Marine or littoral | Cypreidz, Vermetide, Calyptra- 
eid, Planaxide, Littorinide, Cerithiide, Rissoidae, 
Truncatellide). 

B. Aquatic (Melaniidze, Paludinidz, Valvatidee). 
C. Terrestrial (Cyclophoride, Cyclostomidz, Diplom- 

matinidee). 

Herman v. Jhering’s classification of the mollusca, published 
in the “ Jahrbticher der Deutschen Malakozoologischen Gesell- 
schaft,” iii, 1876, and ‘“ Vergleichende Anatomie des Nerven- 
systemes und Phylogenie der Mollusken,” 1877, has not met 
with general acceptance ; the only novelty in most of his groups 
being the new names. In the few real changes made he is 
singularly unhappy, the characters being in disaccord with 
others generally recognized as of much greater importance. 
Dr. Paul Fischer thus concludes a careful review of von 
Jhering’s works: ‘He has endeavored to introduce into the 
classification certain characters afforded by the nervous system. 
He is premature in this, for what we know of the nervous sys- 
tem is absolutely insuflicient. For the rest, his classification is 
only a combination of characters derived from the branchiz 
and dentition. It is worth neither more nor less than those of 
Mirch, Gray, Gill, Adams, etc., and I do not find in it a trace of 
real progress; only the names of the fundamental divisions have 
been changed. Is this the last word of the new anatomical 
school ?”—Fiscuer, ‘ Sur la nouvelle classification des Mollusques 
de M. von Jhering, ‘s Journal de Zoologie, vi, Paris, 1877. 

The late Dr. T ‘oschel (Archiv fiir Naturgeschichte, 1876) 
speaks quite as plainly as to the demerits of this classification, 
and takes the opportunity to disclaim any intention, by his own 
studies of the dentition of the mollusca, to advocate the execlu- 
sive use of the characters afforded by the lingual organ in 
classification. This veteran conchological anatomist modestly 
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refers to his life-work as ‘‘a contribution towards the knowledge 
of a single character among the many that must be taken into 
account in making a natural classification.” 

Several other recent attempts to classify the mollusca upon 
single or partial characters are equally or more incongruous ; 
and were therefore omitted from my chapter on classification. 

On Collecting and Arranging Shells [p. 290]. 

The new liquid glues sold by stationers, such as “ Royal,” 
“Chase’s,’? Lepage’s,” etc., are highly recommended for 
attaching specimens to the eardboard labels. They have a 
ereat advantage in being always ready for use, but do not 
possess suflicient body to fix heavy specimens in every position 
desired; this deficiency may be supplied by the use of yellow 
wax, which may be moulded to any shape required, and then 
attached with the glue both to the cardboard and specimen. 

[ Vou. IT.] 

CEPHALOPODA. 

[P. 46.] 5th line from bottom, instead of “liassic,” read 
r jurassic.” 

ACANTHOTEUTHIS, Wagner [p. 48]. 

PHRAGMOTEUTHIS, Mojsisovics, 1882. Triassic; Europe. A. 
bisitnuatus, Bronn. 

OrTHOCERAS, Breyn [p. 51}. 
5th line from bottom, instead of “ L. Silurian,” read “ Cam- 

brian.” 
ENDOCERAS, Hall; CAMEROCERAS and DIPLOCERAS, Conrad. 
The two groups, Endoceras and Cameroceras, appear to be 

very closely allied, if not identical forms; the latter being 
founded upon a species (C. Trentonensis) possessing an inner 
sheath or tube which is permanently attached to the septa in 
precisely the same manner as that of Endoceras, and differing 
simply in its lateral position, beaded form, and more gradual 
expansion ; the tube of Endoceras, moreover, is not always cen- 
tral. Its expansion is more rapid, when it occurs; there are 
also occasionally additional and apparently free tubes within the 
first or permanent tube of Endoceras, which do not occur in 
Cameroceras. ; 

Diploceras appears to have possessed an inner tube of large 
size, surrounded by septa and an outer tube, the inner tube being 
near one side of the outer one; it also is probably identical with 
Endoceras.— WHITFIELD, Geol. W isconsin, iv, 228. 

RHYNCHORTHOCERAS, Remelé, 1881. (Ancistroceras, Boll [part], 
1857.) O. Breynii, Boll. L. Silur.; Germany. 
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Litvires, Breyn [p. 56]. 

Add to synonymy Ancistroceras, Boll (part), 1857. 

Naurtitus, Breyn [p. 60]. 
SOLENOCHILUS, Meek and Worthen, 1870. Proposed instead of 

Cryptoceras, d’Orb, 1850, not of Barrande, 1846 (changed to 
Ascoceras), nor Cryptoceras, Latreille (Hymenoptera), 1804. A 
carboniferous species, Nautilus (Solenochilus) collectus, M. and 
W., is described from Indiana. 

PLEURONAUTILUS, Mojsisovics, 1882. Triassic; Europe. 

Ammonites, Brug. | p. 60]. 
Mojsisovies has characterized the following new Ammonite 

genera in ‘“ Cephalopoden der Mediterranean Triasprovins,” 
1882 :— 

DINARITES, KLIPSTEINIA ( Ceratite). 
CELTITES ( Tropite). 
PROCLADISCITES ( Arceste). 
BENECKEIA, LONGOBARDITES, LECANITES, NANNITES, GYMNITES, 

STURIA (Pinacocere). 

PETALICHNUS, TERATICHNUS, TRACHOMATICHNUS, S. A. Miller, 
Jour. Cin. Soe. ii, 1880. 

SEHRICHNITES, Billings, Cat. Sil. Foss. Antic, 1866. 
Are names given to supposed tracks of cephalopods. 

GASTROPODA. 

PROSOBRANCHIATA [p. 103]. 

Carelessness and habit have caused the retention of the old 
order Scutibranchiata, notwithstanding .the loss of its principal 
distinctive characters. The position and development of the 
branchiz vary, usually according to the form of the shell, and 
these no longer afford satisfactory characters; although in the 
Scutibranchiata the branchiz are more usually a pair, whilst in 
the Pectinibranchiata one leaf is more or less abortive. The 
scutibranchiates were formerly supposed to be androgynous, but 
the sexes are now known to be separated, although the want of 
a penis in the male prevents them from being externally distin- 
guishable. The shells of the first suborder of scutibranchiates, 
the Podopthalmee, are not separable from the holostomate pectini- 
branchs, such as Natica, although in general the pectinibranchs 
are siphonostomate, the scutibranchs holostomate ; in the second 

suborder, Edriopthalma, the conical, non-spiral shells form a 
good conchological character. 

For the first suborder (with the addition of the Fissurellide 
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from the second) Prof. Gill uses the name Rhipidoglossa, char- 
acterized by the development of numerous hooklets or uncini 
upon either side of the central and few lateral teeth of the lingual 
ribbon (vol. i, Pl. xii, f. 43-50). But this character is not coex- 
tensive with the order Scutibranchiata, although nearly so, and 
is besides of doubtful importance. Rather than use it in combi- 
nation with a modification of the extent and characters of the 
Scutibranchiata, I prefer to suppress that order entirely, as 
Fischer has done, and as I originally intended to do (vol. i, 
p. 82). 

In the case of Helicina, which possesses the dentition and 
form of shell of the scutibranchs, there is an external sexual organ 
in the male, thus allying it with typical pectinibranchs. This 
and the other land mollusks provided with opercula, and in 
which the branchizw are represented by a network spread upon 
the walls of a pulmonary chamber, are by some systematists 
made a separate order, Pheumonopoma, connecting the pectini- 
branchs with the Pulmonata; they are closely connected through 
Ampullaria, etc., as well as by their opercula and bisexuality, 
with the former. 

The second suborder of scutibranchs, the Edriopthalme, are 
distinguished from ordinary pectinibranchs by their conical 
shell, but vary greatly among themselves in dentition (the 
Patellidz, etc., being docoglossate (vol. i, Pl. xii, f. 51), and 
in the form and position of the branchie (vol. ii, 326, 329, 330, 
331, 332). 

The limits of the order Pectinibranchiata should be enlarged 
to include the non-spiral shells and variously situated gills of the 
limpets, and the aberrant, pneumonopomous, operculated terres- 
trial mollusks. 

I annex Fischer’s classification : 

Class Gastropoda, 
Subelass Univalvia. 

Androgyna. 
Order 1. Pulmonata. 
Order 2. Opisthobranchiata. 

Dioica. 
Order 3. Nucleobranchiata (Heteropoda). 
Order 4. Prosobranchiata (Platypoda). 

Subclass Multivalvia. 
Order 5. Polyplacophora. 

CoLuMBELLA, Lam. lp. 178]. 

MITROLUMNA, Bucq., Dautz. et Dollf., 1883. Proposed for a 
group of shells uniting the characters of Mitra and Columbella: 
no operculum. Type, Columbella Greci, Phil. Mediterranean. 
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PrLEevuRoTOMA, Lam. [p. 183]. 
TERES, Bueq., Dautz. et Dollf., 1883. Shell small, columella 

straight and thin, lip thin, spire and aperture both long. Pl. 
anceps, Hichw. Intended to include a number of small forms 
heretofore classed with Drillia. 

BELLARDIA, Bucq., Dautz. et Dollf., 1883. Shell small, lanceo- 
late, with sutural sinus, lip and columella thin; oblique ribbed 
and coronate. LP. gracile, Mont. Europe. 

(Mangilia.) 

MANGILIELLA, Bueq., Dautz. et Dollf., 1883. Shell more 
lanceolate than Mangilia, more fusiform, with oblique ribs. 
Intermediate between Mangilia and Raphitoma. Jf multi- 
lineata, Desh. Mediterranean. 

( Bela.) 

HZDROPLEURA, Monterosato, 1883. Shell operculate, not turric- 
ulated, strongly ribbed. 8B. septangulare, Mont. Mediterra- 
nean. (Bela is restricted to the boreal turriculated species, of 
light texture.) 

DONOVANIA, Bueq., Dautz. et Dollf., 1883. Instead of Lachesis, 
Risso, 1826, preoccupied by Daudin, 1804 (Reptiles), and 
Savigny (Arachnids). Nessa, Risso, which is synonymous with 
Lachesis, is also preoccupied by Lamarck (Polypes) and Leach 
(Crustaceans). 

Cassis, Lam. [p. 200]. 
Brugnonia pulchella, Jeffreys, is perhaps the fry of Cassis 

sulcosa.—Ann. Mag. N. Hist., xii, 67, 1883. 

Natica, Lam. [p. 204]. 
PAYRAUDEAUTIA, Bueq., Dautz. et Dollf., 1883. Characterized 

by three umbilical grooves, the subcentral one large, separated 
by two plications. Operculum corneous, NV. intricata, Donovan. 
Mediterranean. 

Scavoeyra, Whitfield, 1877. 
Distr.—3 sp. Fossil. UL. Magn. Limestone; Wisconsin. 

S. Swezyei, Whitfield. 
Shell thin, sinistral, spire more or less elevated, of rounded 

volutions; umbilicus broad, open; peristome entire, uniting 
with the preceding volution on the inner side, and more or less 
spreading or trumpet-shaped externally. Appears to be related 
to the family Naticidee. 

Lyosoma, White, 1883. 

Distr.—2 sp. Jurassic; Utah. L. phaseolaris, White. 
Shell resembling certain forms of Neritina and Nerita in 
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general aspect; volutions few, the last one much expanded ; 
outer lip moderately thin ; inner lip moderately thickened and 
apparently without any callus; the portion of the body, exclu- 
sive of the last volution, very small and without a proper 
columella. Family relations doubtful, but they are probably 
with the Velutinide. [See p. 294, vol. ii. ] 

TURRITELLA, Lam. [p. 224]. 
SMITHIA, Maltzan, 1883. Like Hglisia, but the whorls not in 

contact, with revolving strie; peristome simple. Operculum 
corneous, multispiral. S. gracilis, Maltzan. Isl. Gorée. 

Littorinide [p. 240]. 

Ipuitus, Jeffreys, 1883. 

EHtym.—One of the Argonauts. 
Type.—l. tuberatus, Jeffreys. Europe. 
Shell conical, covered with spiral rows of tubercles; the apex 

consists of a cylindrical process of several whorls, which is 
closely striated lengthwise; operculum horny, paucispiral with 
a lateral nucleus. 

The peculiar apex may be compared to the styliform process 
of Ianthina and Stylifer,and there are several other genera, such 
as Cecum and Turritella, in which the embryonic spire, which 
had become useless for the occupancy of the mollusk, is decol- 
lated or plugged up. 

Rissoa, Frem. [p. 264 ]. 
HEMISTOMIA, Crosse. Mr. E. Marie, who collected this mollusk 

in New Caledonia, writes to me that it is fluviatile; it should 
therefore be removed to the subfamily Hydrobiine. 

DipLoMMATINA, Benson [p. 282]. 

One species occurs in the island of Trinidad, West Indies. 

Helicinidz ‘p. 290]. 

The dentition (which is really rhipidoglossate) is erroneously 
described from H.and A. Adams’ “ Genera.” The figure referred 
to, however, correctly represents it. The family has been 
usually included under the old order Scutibranchiata 

OrpdER SCUTIBRANCHIATA [p. 293]. 

This order (and its suborders) may be suppressed. See p. 348. 

VeELATES, Montf. [p. 298]. 

VELATELLA (Meek, 1872), White, 1883. Shell resembling both 
Dostia and Velates, suboval, flattened beneath, depressed-convex 
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above, with a minute submarginal apex ; inner lip large, flattened 
or slightly convex, the margin smooth or crenulate; outer lip 
usually a little thickened and sometimes crenulate within, and 
more or less continuous with the inner lip; aperture compara- 
tively small ; surface smooth or radiately ribbed ; usually polished. 
Differs from Dostia in its more nearly perfect bilateral symmetry 
and minute apex; from Velates in its marginal apex. 4 sp. 
Cretaceous and Laramie; U. 8. 

CycLostrEMA, Marryat [p. 299]. 
THARSIS, Jeffreys, 1883. (Htym.—One of the many synonyms 

of Cyprus.) Shell globular, solid and glossy; peristome circular 
and continuous, but attached to the pillar on that side; base 
closed by a pad or thick testaceous layer in the adult, perfor- 
ated in the young; operculum chitinous or horny, and multispiral. 
This genus differs from Cyclostrema in the peristome being, 
although continuous, not free or detached from the rest of the 
shell, and in the umbilicus being closed instead of open in the 
adult. Type, 7. Romettensis, Sezuenza. Mediterranean. 

GANESA, Jeffreys, 1883. (Htym.—The Hindoo god of science.) 
Shell shaped like a Natica, thin ; peristome continuous, free and 
separate in the young, but united to the periphery in the adult; 
spire having an oblique axis; base perforated, not umbilicate ; 
operculum horny, multispiral. Differs from Tharsis in the ob- 
liquity of the spire and the perforation of the base at every 
stage of growth. 2sp. Hurope. G. pruinosa, Jeffreys. 

Fissurellide [p. 326 ]. 

? Dirinus, M’Coy, 1844. 

Disir.—D., Bucklandi, M’Coy. Carboniferous; Ireland. 
Patelliform ; apex perforated by two oval foramina, symmet- 

rically placed one on the right side, the other on the left. 
A very problematical fossil. 

Cynicuna, Lovén [p. 359]. 

CRYPTAXIS, Jeffreys, 1883. Shell small, white, glossy,sometimes 
with fine revolving striw; spire deeply sunken, and for the most 
part concealed in a small cavity in the centre of the crown, but 
showing the apex and sometimes one or two whorls at the bottom 
of the cavity. 4sp. Deep-sea; Europe.  C. crebripunctatus, 
Jeffreys. Intermediate between Cylichna and Utriculus. 

Ruoporg, Kolliker [p. 391]. 

This is not a mollusk, but a peculiarly aberrant Turbellarian. 
—Science, i, 433. 
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PELECYPODA. 

Cyprinide [p. 187]. 

Rovuparrera, Munier-Chalmas. 

Syn.—Trigonocardia, Zittel. 
Distr.—Cretaceous; N. Africa, India. R&. Drui, Mun.-Chal. 

(exv, 49-51). 
Shell trigonal or trapezoidal, thick, convex ; beaks prominent, 

incurved, anterior, with a deep lunule under them; posteriorly a 
sharp keel, behind which the surface is smooth, the rest of the 
shell being folded; hinge-margin thick; the right valve with 
three cardinal teeth, the posterior one separated from the central 
by a deep pit, and divided, the anterior tooth horizontal, there 
is a strong posterior lateral tooth; in the left valve the posterior 
cardinal is small, the middle one very large, the anterior divided, 
its branches diverging, posterior lateral tooth strong ; anterior 
muscular impression upon a raised base; ligament external. 

PrycHopEsMA |p. 269]. 
Fourth line of description, for “ Planorbis,” read “ Pec- 

tunculus.” 
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EXPLANATION OF PLATES: VOL. III. 

PLATE 92. 
FIGURE, PAGE. 

50. Strebelia Berendti, Pfeiffer. Mexico, 14 
51. Oleacina oleacea, Fer. Cuba, : ; : , ae 3 
52. Oleacina (Glandina) Carminensis, Morel. Central 

America, : : 14 
53. Oleacina (Glandina) truncata, Gmel. Florida, oi! 
54. Streptostyla (Chersomitra) Delattrei, Pfeiffer. Cen- 

tral America, : E ab) 
55. Streptaxis (Hustreptaxis) contusus, Fer. Brazil, 16 
56. Streptaxis comboides, d’Orb.  ?. Bolivia, . 16 
57. Streptaxis deformis, Fer. Brazil, 16 
58. Ennea Liberiana, Lea. Liberia, ; : : 16 
59. Ennea (Uniplicaria) cerea, Dunker. Madagascar, Li 
60. Ennea (Gulella) capitata, Gould. E. Africa, : iv 
61. Streptostele Nevillei, H. Adams. Seychelles Is., 17 
62. Gibbulina (Gibbus) Lyonettiana, Pallas. Isle of 

France, : 17 
63. Gibbulina (Goniodomus) pagoda, Fer. Mauritius, 17 
64. Gibbulina (Plicadomus) suleata, Mull. Mauritius, 17 
65. Gibbulina (Gonospira) palanga, Fer. Isle of France, Aas 
66. Ravenia Blandi, Crosse. Los Roques, W. Indies, 18 
67. Rhytida bullacea, Pfr. Australia, : é ; 18 
68, 69. Diplomphalus Megei, Lamb. N. Caledonia, . 18 
70. Vitrina (Phenacolimax) major, Fer. Europe, 20 
T1, 72. Vitrina (Phenacolimax) fasciata, Eyd. et Soul. 

Philippines, 20 
73. Binneya notabilis, Cooper. Sta. Barbara Isl., Cal., 57 
74. Hemphillia glandulosa, Binney and Bland. Oregon, 86 
15, 76. Pfeifferia micans, Gray. Philippines, 46 
77. Helicarion flammulata, Quoy and Gam. Celebes, 22 
78. Mariaella Dussumieri, Gray. Seychelles Is., 80 
79. Parmella planata, Ads. Fiji Islands, 21 

PLATE 93. 

80. Nanina (Xesta) citrina, Linn. Moluccas, 26 
81. Nanina (Ariophanta) regalis, Chemn. Borneo, 25 
82. Paryphanta Busbyi, Gray. New Zealand, 19 
83. Nanina (Microcystis) Adamsi, Pfr. Piteairn’s Island, ei 
84. Nanina (Hemiplecta) conoidalis, Ad. and Reeve. 

Philippines, ; 28 



EXPLANATION OF PLATES. 

FIGURE, 

85. 
. Nanina (Ariophanta) levipes, Mull. Malabar, 
. Nanina (Ariophanta) Janus, Chemn. Malacca, . 
. Nanina (Trochonanina) Lychnia, Reeve. Singapore, . 
. Nanina (Pachystyla) inversicolor, Fer. Mauritius, 
. Nanina (Erepta) stylodon, Pfr. Mauritius, 
. Zonites (Stenopus) cruentatus, Guild. St. Vincent, 

26, 
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Nanina (Rhysota) monozonalis, Lam. Amboina, 

West Indies, 

. Zonites (Egopis) algirus, Linn. So. Burope, 

. Zonites ( Macrocy clis) laxata, Fer. :/:Chilt; 

. Zonites (Selenites) concava, Say. United States, 

. Zonites (Aigopina) olivetorum, Gmel. Europe, 

. Zonites (Omphalina) fuliginosus, Griffith. U.S., 

. Zonites (Mesomphix) ligerus, Say. United States, 

. Zonites (Conulus) fulvus, Mull. Europe, N. Am., 

. Helix (Acanthinula) harpa, Say. United States, 

. Zonites (Gastrodonta) interna, Say. United States, 
Anostoma globulosa, Lam. Brazil, 
Helix (Sagda) alligans, Ads. Jamaica, 
Helix (Leucochroa) candidissima, Drap. So. Europe, 
Helix (Nigritella) pagodula, Pfr. Habitat? 
Helix (Videna) acutimargo, Pfr. Philippines, 

. Helix (Discus) rotundata, Mull. Europe, 

. Helix (Planogyra) asterisecus, Morse. United States, 

. Helix (Anguispira) alternata, Say. United States, 
10. Hyalinia (Helicodiscus) lineata, Say. U. States, 
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. Helix (Pitys; contorta, Fer. Sandwich Islands, 
. Helix (Charopa) coma, Gray. New Zealand, 
. Zonites (Janulus) stephanophora, Desh. Madeira, 
. Zonites (Glyptostoma Newberryanus, Bin. California, 
. Zonites (Microphysa, Boothiana, Pfr. Cuba. . 
. Zonites (Pella) bisculpta, Benson. Cape of Good Hope, 
. Zonites (Cysticopsis) Cubensis, Pfr. Cuba, : 
. Zonites (Strobila) labyrinthica, Say. United States, . 

20. Zonites (Drepanostoma), Nautiliformis, Porro. Italy, 
. Zonites (Trigonostoma) holosericea, Studer. 8. Europe, 
. Zonites (Caracolina) lenticula, Fer. S. Europe, 
. Zonites (Ophiogyra) polygyrata, Born. Brazil, 
. Zonites (Corilla, Rivolii, Desh. India, 
. Zonites (Plectopylis) leiophis, Benson. India, 

27. Zonites (Polygyra) septemvolva, Say. Florida, 
28, 29. Zonites (Dedalochila) auriculata, Say. Florida, 
30, 31. Zonites Cole rene polygyrella, Bland. .Wash- 

ington Ter., 



EXPLANATION OF PLATES, 

FIGURE, 

32, 
. Zonites (Stenotrema) hirsuta, Say. United States, 
. Zonites (Triodopsis) tridentata, Say. United States, . 
. Zonites (Xolotrema. palliata, Say. United States, 
. Zonites (Isognomostoma) personata, Lam. Europe, . 
. Zonites (Mesodon) albolabris, Say. United States, 
. Zonités (Ulostoma) profunda, Say. United States, 
. Zonites (Acanthinula) aculeata, Mull. Europe, . 

33. Zonites (Ammonitella) Yatesii, Cooper. California, 

42. Helix (Vallonia) pulchella, Mull, Europe, U.S., 
. Helix (Petasia) bidens, Chemn. Europe, . . 
. Helix (Hygromia) hispida, Mull. Europe, . 
. Helix (Nummulina) nummus, Ehrenb. Syria, 
. Helix (Euparypha) Pisana, Mull, So. Europe, 
. Helix (Jacosta) filimargo, Ziegl. Tauria, 

PuatTEt 95. 

. Helix ( Helicella) ericetorum, Mull. Europe, 

. Helix (Turricula) pyramidata, Drap. Europe, 

. Helix (Hystricella) bicarinata, Sowb. Madeira, . 

. Helix (Plectotropis) elegantissima, Pfr. Loochoo Is., 

. Helix (Odontura, Ghiesbreghti, Nyst. Mexico, . 

. Helix ( Lysinoé) fidelis, Gray. Oregon, California, 

. Helix (Eucampylea) Pouzolzi, Payr. Corsica, . 
. Helix (Chilotrema) lapicida, Linn. Europe, 
. Helix (Arionta) arbustorum, Linn. Europe, 
. Helix (Arionta) Californiensis, Lea. California, 
. Helix (Eurystoma) vittata, Mull. Ceylon, . 
. Helix (Eremina) desertorum, Forsk. Egypt, 
. Helix (Rhagada) reinga, Gray. New Zealand, 
. Helix (Tachea) hortensis, Mull. Europe, ; 
. Helix (Macularia) Niciensis, Fer. So. Europe, . 
. Helix (Iberus) Gualtieriana, Linn. So. Europe, . 
. Helix (Leptoloma) fuscocincta, Ads. Jamaica, . 
. Helix (Dialeuca) nemoraloides, Ads. Jamaica, . 
. Helix (Hemicycla) Saulcyi, d’Orb. Canary Is., . 
. Helix (Plebecula) punctulata, Sowb. Madeira, 
. Helix (Leptaxis) undata, Lowe. Madeira, . : 
. Helix (Lampadia) Webbiana, Lowe. Madeira, . 
. Helix (Plagioptychia) loxodon, Pfr. Hayti, 
. Helix (Erepta) stylodon, Pfr. Mauritius, . 
. Helix (Dentellaria) Josephine, Fer. Guadeloupe, 
. Helix (Geotrochus) Ferussaci, Lesson. N. Guinea, 
. Helix (Oxychona) bifasciata, Burrow. Brazil, 
. Helix (Acavus) hemastoma, Linn, Ceylon, 
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424 EXPLANATION OF PLATES. 

PLATE 96. 
FIGURE. 

76. 
Hue 
78. 
19. 

. Helix (Polymita) picta, Born. Cuba, é 

. Helix (Eurycratera) obliterata, Fer. Hayti, 
2. Helix (Helicophanta) magnifica, Fer. Madagascar, 

. Helix (Stylodonta) cepoides, Lea. Philippines, 

. Helix (Polydontes) imperator, Montf. Cuba, 

. Helix (Pleurodonta) soror, Fer. Jamaica, : 5 

. Helix (Labyrinthus) labyrinthus, Chemn. Cent. Am., 

. Helix (Isomeria) oreas, Koch. N. Granada, : 

. Helix (Phania) pyrostoma,; Fer. Ins. Gilolo, 

. Helix (Obba) mamilla, Fer. Celebes, 

. Helix (Planispira) coluber, Beck. Java, 
. Helix (Chloritis) ungulina, Linn. Java, 

2. Helix a) sepulcralis, Beck. Madagascar, 
. Helix (Solaropsis) pellis-serpentis, Chemn. ~ Brazil, 
. Helix (Dorcasia argillacea, Fer. Isle Timor, 

Helix (Pomatia) pomatia, Linn. Europe, ; 
Helix (Thelidomus) Guantanamensis, Poey. Cuba, 
Helix (Leiocheila) Jamaicensis, Chemn. Jamaica, 
Helix (Hemitrochus) varians, Menke. Bahamas, 

Helix (Camzena) cicatricosa, Mull. China, 
. Helix (Xanthomelon) pomum, Pfr. Australia, 
. Helix (Axina) Siquijorensis, Brod. Philippines, 
. Helix (Corasia) virgo, Brod. Philippines, . 3 
. Helix (Calocochlia) pulcherrima, Sowb. Philippines, 
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. Helix (Helicobulinus) sarcinosus, Fer. Philippines, 
Helix ( Orthostylus) fulgetrum, Brod. Philippines, 
Helix (Phengus) evanescens, Brod. Philippines, 

. Helix (Helicostyla) annulata, Sowb. Philippines, 
Helix (Phenicobius) arata, Sowb. Philippines, 

. Helix (Chrysallis) chrysallidiformis, Sowb. Phil., 
. Bulimus (Placostylus) insignis, Petit. N. Caledonia, 
. Bulimus (Apastus) miltocheilus, Reeve. Solomon’s Is., 
. Odontostomus Pantagrueliamus, Mor. Brazil, 
. Tomigerus principalis, Sowb. Brazil, : 
. Bulimus (Goniostoma) goniostomus, Fer. Brazil, 
. Bulimus (Anthinus) Myersii, Sowb. Brazil, 
. Bulimus (Pachyotis) Swainsoni, Pfr. Brazil, 
. Bulimus (Otostomus) auris-Leporis, Brug. Brazil, 
. Bulimus (Navicula) navicula, Wagner. Brazil, 
. Bulimus (Strophocheilus) Milleri, Sowb. Brazil, 
. Bulimus (Borus) oblongus, Muller. Brazil, 
. Bulimus (Oxycheilus) Hanleyi, Pfr. 



EXPLANATION OF PLATES. 

FIGURE. 

18. Bulimus (Plekocheilus) auris-Sileni, Born. Island St. 
Vincent, West Indies, 

. Bulimus (Leptomerus) Meridanus, Pfr. N. Granada, 

. Bulimus (Leiostracus) Mexicanus, Lam. Mexico, 

. Bulimus (Ataxus) umbilicaris, Sowb. Bolivia, 
. Bulimus (Bostryx) solutus, Troschel. Peru, 
. Helix (Canistrum) Luzonica, Sowb. Philippines, 

PLATE 98. 

. Bulimus (Dryptus) fulminans, Nyst. Venezuela, 
. Bulimus (Eurytus) Catheartiz, Reeve. N. Granada, 
. Bulimus (Rhinus) Neterotrichus, Moric. Brazil, 
. Bulimulus (Plectostylus) Chilensis, Lesson. Chili, 
. Bulimulus (Drymeus) xanthostomus, d’Orb. Bolivia, 
. Bulimulus (Anctus) anchistoma, Wagner. Brazil, 
. Bulimulus (Mesembrinus) virgulatus, Fer. W. Indies, 
. Bulimulus (Thaumastus) Hartwegi, Pfr. Quito, 
. Bulimulus (Mormus) papyraceus, Mawe. Brazil, 
. Bulimulus (Scutalus) thamnoicus, d’Orb. Bolivia, 
. Bulimulus (Rabdotus) dealbatus, Say. Alabama, 
. Bulimulus (Nesiotus) rugiferus, Sowb. Galapagos Is. 
. Bulimulus (Peroneus) montivagus, d’Orb. B. Ayres, 
. Orthalicus Bensoni, Reeve. Brazil, . 
. Orthalicus (Zebra) undata, Brug. Florida, w. i : 
. Orthalicus (Orthalicinus) fasciata, Mull. FI. , Cuba, 
uiguus Virginius, Montf. Hayti, ’ F : 

. Perideris balteata, Gould. Liberia, 
. Limicolaria equatoria, Reeve. Gaboon Region, Africa, 
. Achatina zebra, Chemn. S&S. Africa, 
. Pseudachatina Downesii, Gray. Prince’s Rh Ww. Africa, 
. Carelia cochlea, Reeve. Sandwich Islands, 
. Columna flammea, Martyn. Prince’s Island, W. Africa, 
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. Cylindrella (Anoma) tricolor, Pfr. Jamaica, 

. Cylindrella (Apoma) gracilis, Wood. Jamaica, 

. Cylindrella (Callonia) Eliotii, Poey. Cuba, : 

. Cylindrella (Trachelia) porrecta, Gould. Cuba, 

. Cylindrella (Mychostoma) collaris, Fer. Pto. Rico, 

. Cylindrella (Strophina) Laterradii, Grat. Hayti, 

. Cylindrella (Cirrobasis) venusta, Conr. on Pe- 
bas, Upper Amazon, 

: Cylindrella (Bostrichocentrum) Tryoni, Pie; Mexico, 
. Cylindrella (Eucalodium) Ghiesbreghti, Pfr. Mexico, 
. Cylindrella (Ceelocentrum) turris, Pfr. Mexico, 
. Leia Maugeri, Wood. Jamaica, 

28 
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FIGURE 

58. 

95. 

Pineria Viequensis, Pfr. Vieque, W. I., 
. Macroceramus Jeannereti, Gundl. .Cuba, ; 
. Bulimus (Caryodes) Dufresnii, Leach. Tasmania, 
. Bulimus (Pachnodus) tumefactus, Reeve. W. Africa, 
. Bulimus (Rhachis) punctatus, Anton. India, 
. Buliminus (Petraeus) labrosus, Oliv. Syria, 
. Buliminus (Ena) badiosus, Fer. ‘Teneriffe, ‘ ; 
. Buliminus (Leucochiloides) czenopicta, Hutton. India, 
. Buliminus (Mastus) polygyratus, Reeve. Persia, 
. Buliminus (Zebrina) fasciolatus, Fer. Syria, 
. Buliminus Tournefortianus, Fer. Turkey, . 
. Buliminus (Chondrula ) quingnedentatus, Muhlt. - pat 

matia, 

. Partula, faba, “Mart. Taheiti, , 
. Partula Otaheitana, Brug. Society | as : : 

. Achatinella (Partulina) “pallida, Nuttall. Sandwich 
Islands, 

5 Achatinella (Achatinellastrum) puleherrima, Swains. 
Sandwich Islands, 

. Achatinella ( Auriculella) auricula, “Fer. Sandwich Is., 

. Achatinella (Frickella) amecena, Pfr. Sandwich iss 

. Achatinella (Amastra) tristis, Fer. Sandwich Besa) c 

. Achatinella (Laminella) picta, Mighels. Sandwich Is., 
Achatinella (Newcombia) plicata, Mighels. Sandwich 

Islands, 
: Achatinella (Leptachatina) clara, Pfr. " Sandwich Is, 
. Achatinella (Carinella) Kauaiensis, Newcomb. Sand- 

wich Islands, 

. Stenogyra (Obeliscus) obeliscus, Moric. Brazil, 
83. Stenogyra (Rumina) decollata, Linn. South Car- 

olina, Europe, 
: Stenogy ra (Opeas) octonoides, Adams. Jamaica, 
. Stenogyra feces aberrans, Pfr. Jamaica, 
. Stenogyra (Subulina) suleata, Gray. (Reversed in 

error.) Aes 
. Stenogyra (Melaniella) acuticostata, WOrb. Cuba, 
. Rhodia gigantea, Mousson. Bogota, 
. Stenogyra (Glessula) Ceylanica, Pfr. Ceylon, 
. Cionella (Tua) subecylindrica, Linn. Europe, 
. Cionella (Ceciloides) acicula, Mull. Europe, 

PLATE 100. 

. Stenogyra (Leptinaria) Cumingiana, Pfr. Real Llejos, 

. Ferussacia Gronoviana, Risso. §. Europe, 

. Ferussacia Vescoi, Bourg. 8. Europe, 
Ferussacia ovuliformis, Lowe. 3. Pto. Sancto, 62 
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FIGURE, 

. Azeca tridens, Pultney. Europe, 

. Tornatellina globosa, Petit. Isle Opara, 

. Boysia Bensoni, Pfr. Bengal, 

. Hypselostoma tubiferum, Benson. Ava, ; 

. Vertigo (Fauls. Capensis, Kurr. Cape Good Hope, 
2. Pupa (Torquilla) polyodon, Drap. France, 
4. Pupa (Modicella) Farinesii, Desm. Pyrennees, 

. Pupa (Oreula) doliolum, Brug. Europe, 

. Pupa (Leucochila) armifera, Say. United States. 
8. Pupa (Pupilla) biplicata, Mich. France, 
10. Vertigo (Isthmia) columella, Mart. Germany, 
12. Vertigo (Alea) antivertigo, Drap. Europe, 

. Vertigo (Vertilla) pusilla, Mull. Europe, 

. Zospeum speleum, Rossm. Carniola, 

. Strophia uva, Linn. Cuba, 

. Strophia chrysalis, Fer. Cuba, 

. Megaspira elatior, Spix. Brazil, : ; 

. Celiaxis exigua, Ad. and Ang. Solomon’s Is., 

. Clausilia (Temesa) Clausiloides, Reeve. Peru, 

. Clausilia (Balea) perversa, Linn. England, 
21,22. Clausilia (Triloba ) Macedonica, Rossm. Macedonia, 

. Clausilia (Siciliaria } septemplicata, Phil. Sicily, 

. Clausilia (Agathylla) exarata, Ziegl. Dalmatia, 
26. Clausilia (Papillifera) bidens, Linn. 8. Europe. 

. Clausilia (Phzdusa) Cochinensis, Pfr. Cochin China, 
29. Clausilia (Pseudalinda) fallax, Rossm. EE. Europe, 

. Clausilia (Pirostoma) ventricosa, Drap. Europe, 

. Clausilia (Nenia) tridens, Chemn. W. Indies, 

. Succinea obliqua, Say. United States, 

. Succinea (Brachyspira) putris, Linn. England, 
. Catinella explanata, Gld. Sandwich Islands, 
. Camptoceras terebra, Benson. India, . 
. Omalonyx unguis, Orb. Bolivia, 
. Amphibulima patula, Brug. W. Indies, 
. Simpulopsis rufovirens, Moric. Brazil, P ‘ 
: Amphibulima (Pellicula) depressa, Rang. Guadaloupe, 
. Lithotis rupicola, Blandf. India, ; ; : 
. Parmacella Valenciennii, Webb. Canary Islands, 
. Testacella heliotidea, Fer. Europe, 

PLATE 101. 

. Peltella palliolum, Fer. Brazil, 
. Testacella haliotidea, Fer. Europe, 
46. Daudebardia Gaillardotii, Bourg. Syria, 

. Chlamydophorus Gibbonsi, Binney. Cape Natal, 

. Plectophorus Orbignyi, Fer. Teneriffe. . 
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FIGURE. PAGE, 

49,50. Hyalimax pellucidus, Quoy and Gaim. EH. Indies, 88 
51. Athoracophorus bitentaculata, Gray. New Zealand, 89 
52. Tebennophorus Carolinensis, Bose. United States, 83 
53. Arion (Prolepis) fuscatus, "Fer. Europe, 83 
54. Ariolimax Columbianus, Gould. Oregon, 84 
55. Geomalacus maculatus, Allman. EK. Europe, 84 
56. Limax (Kulimax) alpinus, Fer. Europe, 19 
57. Limax (Eulimax) Lartetii, Dupuy. France, 78 
58. Limax (Milax) gagates, Drap. Europe, 79 
59, 65. Parmarion papillaris, Humbert. Java, 80 
60. Uroeyclus Kirkii, Gray. Central Africa, ; 2 GE 
61. Phosphorax noctilucens, Webb and Berth. Canary Is., 80 
62. Vaginulus Taunaysii, Fer. Cochin China, 90 
63. Limacella Elfortiana, Blainv., d : 90 
64. Onchidium typhz, Buchanan. Bengal,’ SIE 

PLATE 102. 

66, 67. Veronicella Floridana, Binney. Florida, 89 
68. Onchidella nigricans, Quoy and Gaimard. N. Zealand, 91 
69. Peronia punctata, Quoy and Gaimard. N. Guinea, 92 
70. Auricula Mide, Linn. East Indies, 93 
71. Cassidula angulifera, Petit. Australia, 93 
72. Stolidoma crassidens, Desh. Fossil, Paris Basin, 97 
73. Searabus Lessoni, Blainv. New Ireland, 94 
74. Scarabus trigonus, Trosch. New Ireland, 94 
75. Plecotrema clausa, Ad. Sandwich Islands, 94 
76. Alexia denticulata, Mont. ?. Europe, 94 
77, 78. Carychium minimum, Muller. Europe, 94 
79. Celostele scalaris, Benson. India, : : 95 
80. Melampus luteus, ‘Quoy and Gaimard. Polynesia, 95 
81. Melampus (Tr ralia) pusilla, Gmel. Florida, 96 
82. Melampus (Pira) angiostoma, Desh. Polynesia, 96 
3. Melampus (Tifata) oliva, Orb. Cuba, 96 

84. Melampus (Signia) oranifera, Mouss. Java, = OG 
85. Melampus (Persa) costata, Quoy and Gaimard. ?. N. 

Ireland, : : Diig gt 
86. Ophicardelus Australis, Quoy and Gaim. Australia, 96 
87. Rhytiphorus priscus, Meek. Cretaceous; Utah, 96 
88. Laimodonta Sandwichensis, Eyd. and Soul. Sandw.Is., 95 
89. Marinula pepita, King. Chili, . : 95 
90. Leuconia Sayi, Kuster. United States, 97 
91. Blauneria pellucida, Pfr. Cuba, 97 

92. Pedipes afer, Gmel. Senegal, : ; 97 

93. Alexia ; Monica) Firminii, Payr. 8S. Europe, . 94 
94, Acrochasma tricarinatum, Rss. ‘Tertiary; Austria, . 108 
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95. Anisomyon patelliformis, Meek and Hayden. Cret.; 
Nebraska, . ‘ ‘ ‘ . 110 

96. Gadinia afra, Gray. Afriea, . : - : - LbO 
97. Siphonaria sipho, Sowb. India, ; 5 . ; . 110 
98. Dentalium elephantinum, Linn, Philippines, . . ELL 
99. Cadulus subfusiformis, Sars. Norway, F , ~ ALS 

100. Siphonodentalium vitreum, Sars. Norway, , eg lis) 
1. Dentalium (Entalis) Delesserti, Chenu. Hast Indies, 114 

PLATE 103. 

2. Otina otis, Turton. ?. England, . 298 
3. Otina (Morvillia) zonata, Gould. Massachusetts, IT. 208 
4, Camptonyx Theobaldi, Benson. India, : é . 29S, 
5. Limnea (Bulimnea) megasoma, Bays Ws Sauce “| LOL 
6. Limnea (Radix) auricularia, Linn. Europe, ‘ . £04 
7. Limnea (Lymnophysa) reflexa, Say. U. S., : - bOL 
8. Limnea (Acella) gracilis, Jay. U. &., ‘ a LO 
9. Limnea (Lymnus) stagnalis, Linn. Ue 8: , Hurope, « 201 

10. Amphipeplea glutinosa, Mull. Ireland, : . 102 
11. Krinna Newcombii, Ad. Sandwich Islands, ‘ . 102 
12. Physa ancillaria, Say. U.S., A é : ‘ . 102 
13. Physa fontinalis, Linn. Europe, é ‘ ‘ . 102 
14. Physa (Isidora) integra, Bald!) Uics:; : > . 102 
15. Physa (Physella) globosa, Hald. U. 8., : ‘ . 103 
16. Physa (Physodon) microstoma, Hald. U. Salis . 103 
17. Physa (Costatella) costata, Newcomb. California, . 103 
18. Physopsis (Ameria) lirata, Tristram. Madagascar, . 103 
19. Aplexahypnorum, Linn. Europe, U.S., . ‘ . 103 
20. Aplexa (Macrophysa) ee Desh. Eocene, 

Paris Basin, : ‘ : ‘ é . 103 
21. Physopsis Africana, Krauss. South Africa, : . 103 
22. Chilina puelcha, d’Orb. South America, . ; . 104 
23. Pompholyx effusa, Lea. California, . . . 105 
24. Choanomphalus Maacki, Gerstf. Lake Baikal, ; . &O5 
25. Carinifex Newberryi, Ties: California, : 105 
26. Carinifex (Vorticifex) Binneyi, Meek. Tertiary Ne- 

vada, : 3 . 105 
27. Planorbis corneus, Linn. Europe, , . : . 106 
28. Planorbis (Taphius) andecolus, Orb. So. America, . 106 
29. Planorbis (Helisoma) bicarinatus, aye) ULSe ue - 106 
30. Planorbis (Planorbula) campanulatus, Say. U.S., . 106 
31. Planorbis (Menetus) heloicus, Orb. So. America, . LOG 
32. Planorbis (Bathyomphalus) anatinus, Orb. ¢. South 

America, . . 106 
33. Planorbis (Anisus) Kermatoides, ‘Orb. So. America, 107 
34. Segmentina lacustris, Lightfoot. Europe, ; « LOT 
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35,36. Segmentina (Planorbula) armigera, Say. U.S., . 107 
37. Aneylus concentricus, d’Orb. South America, . LOT 
38. Ancylus (Acroloxus) lacustris, Linn. Europe, . ae Ay 
39. Latia neritoides, Gray. New Zealand, ‘ : . 108 
40. Gundlachia ancyliformis, Pfr. Cuba, ; - 108 
Al. Amphibola nux-avellana, Chemn. New Zealand, - ES 
42. Amphibola (Ampullarina) fragilis, Quoy. New Zea- 

land, . : : 5 : f : : ; . 109 

PLATE 104. 

43. Aspergillum (Warnea) vaginiferum, Lam. Red Sea, 118 
44, Humphreya Strangei, A. Ad. New South Wales, . 118 
45. Clavagella (Bryopa) aperta, Sowb. Mediterranean Sea. 119 
46. Rocellaria hians, Chemn. West Indies, : : . 120 
47. Rocellaria (Spengleria) rostrata, Spengler. W. Indies, 120 
48. Teredo navalis, Linn. Tuberemoved. U.S., Europe, 120 
49. Uperotis clava, Gmel. Tranquebar, . : : . 123 
50-52. Kuphus arenarius, Linn. Philippines, . . 123 
53,54: Teredina personata, Lam. Eocene; Europe, . 123 
55-57. Pholas costata, Linn. Atlantic coast of U. 8. ¥ . 124 
58,59. Dactylina dactylus, Linn. England, . : . 125 
60. Monothyra orientalis, Gmel. India, ; ~ Ae 
61. Zirphza crispata, Liin. Atlantic’ coast of U. g.. 

Europe, : : «126 
62. Talona explanata, Gray. West Africa, : : . 126 
63. Jouannetia (Pholadopsis) pectinata, "Conrad. Cali- 

fornia, : ; : : 3 2 2T 
64. Parapholas Californica, Conr. Dorsal valves removed. 

California, : : : : ey 
65. Penitella penita, Conrad. California, : ; . 128 
66. Martesia striata, Linn. West Indies, - : » 128 

PLATE 105. 

67, 68. Gastrochzna mumia, Spengler. Philippines, bro 
69. Cucurbitula cymbia, Spengler. Hong Kong, . 7120 
70-13. Teredo Norvegica, Spengler. Europe, U.S., . 120 
74. Xylotrya palmulata, Lam. East Indies, . : . 123 
75. Turnus plenus,Gabb. Cretaceous ; California, i . 126 
76. Turnus (Xylophagella) elegantulus, Meek. Cret.; Id., 126 

77-19. Xylophaga dorsalis, Turton. England, A . 125 
80, 81. Navea subglobosa, Gray. California, . 3 . 126 
82, 83. Pholadidea papyracea, Solander. Europe, . . 126 
84. Talona explanata, Gray. West Africa, . 2 ae 
85. Solenopsis minor, M’Coy. Carboniferous ; Ireland, » Toe 
86. Pharella Javanica, Lam.’ Java, . : . tsi 
87. Solecurtus Dombeyi, Lam. W. Coast of 8. ne : . 133 
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88. Solecurtus (Novaculina) constricta, Lam. China, . 134 
89. Solyma lineolatus, Conr. Cretaceous; New Jersey, . 134 
90. Prothyris Meeki, Winchell. Carboniferous; Ohio, . 133 
91, 92. Saxicava rugosa, Linn. Eur., America, Australia, 135 
93. Corbula Mediterranea, Costa. Mediterranean Sea, . 138 
94. Corbula suleata, Brug. Senegal, ; . 138 
95. Corbulamella eeczanais! Meek and Hay den. Cretaceous ; 

Montana, . : : ‘ sas 
96. Sphenia Binghami, “Turton. “Europe, j ; : . 140 
97. Poromya oranulata, Nyst. Europe, . : ‘ . 140 
98, 99. Pleurodesma Mayeri, Hoernes. Tertiary; Europe, 140 
1-3. Spheniopsis scalaris, Braun. Tertiary; Germany, . 141 
4,5. Nera ornatissima, d’Orb. Cuba, . ; ” . 141 

PLATE 106. 

6. Solen vagina, Linn. Europe, . ; 3 : . 129 
T. Solen (Solena) obliqua, Spengler. W. Indies, . . 130 
8. Ensis ensis, Linn. Atlantic Coast, U.S.; ; Europe, . 130 
9. Ensis siliqua, Linn. Europe, ; . 130 

10, 11. Cultellus cultellus, Linn. Indian Ocean, y . 131 
12. Ceratisolen leoumen, Linn. Europe, . : ; . 132 
13. Siliqua radiata, Linn. Java, : : : : . 133 
14. Legumenaia elliptica, Conr. Cretaceous; U.S.,. » LS2 
15. Macha strigillata, Linn. Mediterranean, . ‘ . 134 
16. Macha (Azor) coarctata, Gmel. Europe, . : . 134 
17. Cyrtodaria siliqua, Spengler. Newfoundland, . . 136 
18. Mya truncata, Linn. Atlantic U.S., Europe, . a di Pie 
19, 20. Mya arenaria, Linn. Atlantic U.8., Europe, i ot 
21, 22. Tugoniaanatina,Gmel. West Coast of Africa, pally 
23-25. Corbula (Potamomya) erodina, Lam. Africa? . 139 
26. Poromya quadrata, Hinds. Guadeloupe, . é . 140 
27. Cryptomya Philippinarum, A. Ad. ai aut . 142 
28. Platyodon cancellata, Conr. California, . oe 

PuaTeE 107. 

29, 30. Planopza (Gly cimeris ) sly cimeris, Born. Mediter- 
ranean Sea, F - . 136 

31. Panopza (Gly cimeris) oly cimeris, Born. aie a, adductor 
muscles; p, posterior pedal muscle ; *, renal organ ; 
f, foot, t, labial tentacles ; m, iemtins : ; . 136 

32. Cyrtodaria siliqua, Spengler. Newfoundland. Gy) ae, 
adductor muscle; p, pedal muscle; s, siphonal muscle; 
J, foot; t, labial tentacles; g, gills, much contracted 
and crumpled, . : : , ‘ : : . 186 

33-35. Pachydon obliqua, Gabb. Fossil. Pebas Group, 
Upper Amazon, ; ; : ; 3 é . 138 
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36, 37. Bothrocorbula viminea, Guppy. Tertiary; W.I.,. 139 
38. Corbulomya antiqua, Desh. Eocene; France, . . 141 
39. Edmondia Unioniformis, Phil. Cret.; ; Bolland (England, 147 
40. Cardiomorpha excentrica, Agass. "Jurassic ; Europe, 147 
41, 42. Ceromya Aalensis, haven Fossil. Dogger Lor- 

raine, 147 
43. Gresslya. zonata, Agass. Jurassic ; Europe, : : - 148 
44, Allorisma sulcata, Flem. Carboniferous ; Europe, . 148 
45. Myacites (Myopsis) lata, Agass. Neocomian ; Europe, 148 
46. Myacites ecattlaia sr: ac sr avis U. Jurassic; 

Kurope, . : ! . 149 

PLATE 108. 

47. Pandora (Celodon) Ceylonica, Sowb. Ceylon, . . 148 
48. Pandora oblonga, Sowb. Gamberoon, ; ' . 143 

49. Pandora inequivalvis, Linn. England, F : . 148 
50. Myodora striata, Quoy. New Zealand, : : . 144 
51-53. Myochama anomioides, Stutchb. Australia, . . 144 
54. Myochama Keppelliana, A. Adams. Australia, ; . 144 
55. Thracia pubescens, Pultn. 4. England, . d . 144 
56. Thracia plicata, Desh. W. Indies, ‘ : . 144 
57-59. Periploma inzequivalvis, Schum. Brazil, , . 145 
60. Periploma (Cochlodesma) pretenuis, Mont. England, 145 
61. Periploma (Cochlodesma) Leana, Couthuoy. Mass., . 145 
62, 63. Periploma (Pelopia) brevifrons, H. Ads. Hab.unk., 146 
64, 65. Alicia angustata, Angas. Australia, . 5 . 146 
66. Lyonsia Norvegica, Chemn. England, é ; . 146 
67. Lyonsia (Entodesma) Chiloensis, Phil. Isl.Chiloe, . 146 
68. Mytilimeria Nuttalli, Conr. California, dain 
69. Myacites (Arcomya) oblonga, Agass. Lias; Mulhouse, 149 
10. Tyleria fragilis, H. and A. Adams. Mazatlan, ; . 149 
71. Anatina truncata, Lam. Philippines, . ‘ F . 150 
72. Anatina (Cercomya) striata, Agass. U. Jurassic; Eur., 150 
73. Anatina (Anatimya) anteradiata,Conr. Cret.; Miss.,. 150 
14. Cyathodonta granulosa, Ads. and Reeve. China Sea, 151 
75. Goniomya Duboisi, Agass. lL. Oolite; Europe, . Pep | 
76, 17. Pholadomya candida, Sowb. West Indies, . . 151 
78-80. Newromya quadrata, Gabb. Tertiary ; West Indies, 153 
81, 82. Ostomya papyria, Conr. Tertiary; Upper Amazon, 153 
83. Tellinopsis subemarginata, Conr. Hamilton Group, 

New York, : : . : , : ; . 153 

PLATE 109. 

84. Chenomya Cooperi, Meek. Carboniferous; Kansas, . 151 
85. Pholadomya exaltata, Agass. Jurassic; Europe, . 151 
86. Pholadomya glabra, Agass. Liassic; Europe, . pelo 
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87. Pholadomya (Liopistha) frequens, Zittel. Cret.; Gosau, 152 
88. Cimitaria corrugata, Conr. Hamilton Group, N. Y., . 251 
89-91. Mactra turgida, Gmel. West Indies, . : . 156 
92-94. Mactra (Schizodesma) Spengleri, Linn. Cape of 

Good Hope, : : ; 2 LST 
95. Mactra (Hemimactra) solidissima, Chemn. N. Jersey, 157 
96. Mactra (Hemimactra) triangula, ’Brocchi. Med. Sea, 157 
97. Mactra (Oxyperas) triangularis,Lam. East Indies, . 157 
98-100. Mactra (Mulinea) edulis, King. Sts. of Magellan, 157 
1. Mactra (Mactrinula) plicataria, Linn. Indian Ocean, 157 
2-4. Mactra (Mactrella) alata, Spengler. West Columbia, 157 
5, 6. Mactra (Harvella) elegans,Sowb. Panama, . . 158 
7. Rangia cyrenoides, Desmoul. New Orleans, : . 158 
8. Lutraria oblonga, Gmel. Europe, 3 frp he : . 159 
9. Lutraria (Darina) solenoides, King,  . : , . 159 

PuaTE 110. 

10. Lutraria (Vanganella) lanceolata, Gray. New Zealand, 160 
11. Lutraria (Zenatia) acinacies, Quoy. New Zealand, . 159 
12. Lutraria (Cecella) turgida, Deshayes. Philippines, . 159 
13. Anatinella candida, Chemn. Ceylon, . : - . 160 
14. Anatinella Sibbaldi, Sowb. Japan, . ; : . 160 
15. Cardilia Martinii, Desh. Malacca, . : : . 160 
16. Cardilia semisulcata, Lam. Amboina, 5 : . 160 
17. Cardilia inermis, Desh. Sumatra, : , . 160 
18. Heterocardia cibbosula, Desh. Indian Ocean, : . 160 
19. Pteropsis papyria, Conr. Eocene; Alabama, . . 160 
20. Tresus maximus, Middendorff. California, : GH 
21. Schizotherus Nuttalli, Conrad. California, : = Loe 
22. Mactromeris ovalis, Gould. Massachusetts, : ~ bOT 
23. Standella (Merope) Aigyptica, Chemn. Ceylon, : Tel 
24. Labiosa lineata, Say. South Carolina, ; me yl 
25. Labiosa (Reta) canaliculata, Say. Atlantic Coast of 

the United States, . : : : 3 é > tO 
26. Paphia trigona, Desh, : ; : « B61 
27. Paphia (Mesodesma)| erycina, Lam. Singapore, . 162 
28. Paphia (Taria) lata, Desh. New Zealand, . . 162 
29. Paphia (Ceronia) Jauresii, Joannis. Newfoundland, . 162 
30. Paphia (Donacilla) donacilla, Lam. Mediterranean, . 162 
31. Paphia (Anapa) cuneata, Lam. New Zealand, . . 162 
32. Paphia (Davilla) crassula, Desh., . é ’ : . 162 
33. Ervilia castanea, Mont. England, : : : . 162 
34. Semele variegata, Lam. Brazil, : : . . 163 
35. Semele reticulata, Chemn, West Indies, , : : 16S 
36. Syndosmya alba, Wood, "England, : : . 163 
37. Syndosmya brevi is, Desh. Fossil, Paris Basin, ; . 163 
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Theora lata, Hinds. Philippines. 38. 
39. Scrobicularia piperata, Gmel. 
40. Cumingia mutica, Sowb. Peru, 

41. 
49, 

Prate 111. 

Scrobicularia piperata, Gmel. 
Lutricola Chemnitizii, Desh. 

England, 

England, 

PAGE. 

. 168 
. 164 
. 165 

. 164 

. 164 
43-45. Montrouzieria clathrata, Souverb. New Caledonia, 165 
46. Gari insignis, Desh. Moluceas, . ab 
47. Gari (Psammocola) maxima, Desh. Philippines, GT 
48. Gari (Amphichena) modesta, Desh. Australia, Pri bay) 
49. Sanguinolaria rosea, Lam. Philippines, 3 eT 
50. Hiatula diphos, Linn. Malacea, ; . GT 
51. Hiatula (Psammotzea) violacea, Lam. Philippines, 2 GI 
52. Hiatula (Psammotella) elongata, Lam. Philippines, 167 
53,54. Elizia orbiculata, Wood. Sumatra, ‘ Bi) 
55. Asaphis deflorata, Linn, Polynesia, . 166 
56. Tellina rastellum, Hanley. Philippines, : . 168 
57. Tellina (Peronzoderma) punicea, Born. West Indies, 168 
58-60 Tellina (Mcera) donacina, Linn. Europe, . 168 
61. Tellina (Linearia) metastriata, Conr. Cret.; Al: abama, 169 
62. Tellina (Arcopagia) fausta, Donov. West Indies, . 169 
63. Tellina (Phylloda) foliacea, Linn. Philippines, -) £69 
64,65. Tellina (Angulus) polita, Say. Atlantic Coast, 

United States, : ; ‘ 269 
66. Tellina (Tellinides) Timorensis, Lam. Philippines, . 169 
67. Tellina (Peronza) planata, Linn. Mediterranean. . 169 
€8. Gari vespertina, Chemn. England, . 166 

PLATE 112. 

69. Tellina (Metis) Meyeri, Philippi. Moluccas, - 469 
70. Tellina (4Snona) Eufalensis, Conr. Cretaceous; U. 8. 169 
T1-73. Strigilla carnaria, Linn. West Indies, 170 
74. Macoma umbonella, Lam. Australia, 170 
75. Tellidora Burnettii, Brod. W. Columbia, 171 
76,77. Gastrana fr agilis, Linn. Europe, igri 
78. Macalia inquinata, Desh. Vancouver's Isl., nS 
79. Lucinopsis undata, Pennant. Europe, 171 
80,31. Donax denticulatus, Linn. W. Indies, Florida, 172 
82. Donax(Latona) cuneatus, Linn. Ceylon, . 172 
82-85, Donax (Hecuba) scortum Linn. Cape of Good 

Hope, Be 
86. Donax (Serrula) trunculus, ‘Linn, Europe, 172 
87. Donax (Hetensaeues) bimaculatus, Linn., var. ovalina. 

West Indies, 172 
88. Iphigenia Brasiliensis, Lam. Brazil, 173 
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89. Fischeria Delesserti. Bernardi. Cape Palmas, Africa, 173 
90. Egerella subtrigona, Lea. Eocene; Ala., . ; sales 
91. Galatea radiata, Lam. Cape Palmas, Africa, : a ails 
92. Galatea reclusa, Born. Nile River, . 173 
93. Sowerbya Deshayesii, Buvignier. Oxfordien ; Viel-St- 

Remy, ; ; ; 174 
94. Petricola pholadiformis, Lam. Atlantic Coast, U.S. 174 
95. Choristodon divaricatum, Chemn. Australia, . Be l(t) 
96. Rupellaria foliacea, Desh. Mazatlan, . i : silat 
97. Saxidomus Nuttalli, Conr. California, : ; . 115 
98. Quenstedtia oblita, Phillips Oolitic; Europe, . EL. 
99. Tellina (Homalina) triangularis, Chemn. Moluccas, 169 

100. Tellina (Tellinimera) eborea, Conr. Cretaceous; U.S. 169 
1,2. Tanysiphon rivalis, Benson. India. : ; > 183 
3-5. Glauconomya rugosa, Reeve. Manilla, . : ASS 
6. Arcopagella mactroides, Meek. Cretaceous; U.S., . 169 

PLATE 1138. 

7,8. Venus verrucosa, Linn. Europe, . : : si 
9. Venus puerpera, Linn. Philippines, . ; : «LG 

10-12 Venus (Mercenaria) mercenaria, Linn. Atlantic 
Coast, United States 3 176 

13. Venus (Cryptogramma) macrodon, Lam. “West In- 
dies, Brazil, ; : ; STS 

14, Venus ( (Chione) enidia, Brod. Mazatlan, : : L1G 
15, 16. Venus (Circumphalus) plicata, Gmel. W. Africa, 176 
11. Venus (Chamelea) aphrodinoides, Reeve. So. Aus- 

tralia, . , Fees igs) 
18. Venus (Marcia) undulosa, Lam. “Australia, ; rae ry 
19. Venus (Gomphina) donacina, Chemn. Japan, : Bia aff) 
20. Cytherea petechialis, Lam. Japan, : ; : rt 
21. Cytherea (Callista) erycina, Linn. Indian Ocean, . 177 
22. Cytherea (Tivela) radiata, Sowb. Panama, Z emer 
23. Cytherea (Dione; lupanaria, Desh. Mazatlan, . whe 
24. Cytherea picta, Lam. Indian Ocean, . : : oe hy Re) 
25. Cytheres (Circe) divaricata, Chemn. Red Sea, . eee 
26, 27. Cytherea (Crista) pectinata, Linn. Red Sea, « La9 
28. Meroe picta, Schum. China, : ‘ ; - 179 
29. Gemma gemma, Totten. New England, ; ; . 180 

PLATE 114. 

30. Venus (Cryptogramma) squamosa, Linn. Philippines, 176 
31. Cytherea (Artenia) staminea,Conr. Tertiary; U.S.,. 178 
32. Dosinia discus, Reeve. So. Atlantic Coast, U.S., . 180 
33. Cyclina Chinensis, Chemn. China, . . 180 
34. Thetis hyalina, Sowb. China; . : , 7 AES 
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35. 
36. 
37. 
38. 
39, 
4] 

50- 
53-— 
56. 
57. 
58, 

29. 
31. 
32. 
33, 

35. 
36, 
38. 
39, 

42. 

43. 
44, 
45. 
48. 
49— 

53. 
54— 

57. 
58- 

61. 

62 
64. 
65. 

Tapes litterata, Linn. Indian Ocean, . 
Tapes geographica, Chemn. Mediterrranean, 
Pullastra Malabarica, Chemn. Malabar, 
Cyrena Cyprinoides, Quoy. Ceylon, 
40. Velorita Cyprinoides, Gray. Japan, 

—43. Batissa violacea, Lam. East Indies, 
44— 
AT. 
48. 

49, 

46. Corbicula cor, Lam. Euphrates River, 
Spherium corneum, Linn. Europe, 
Pisidium compressum, Prime. United States, 
Cyrenoides Dupontii, Joannis. River Senegal, 
52. Cyprina Islandica, Linn. Northern Seas, 
55. Isocardia cor, Linn. England, 
Tsocardia (Meiocardia ) Moltkiana, Chemn. Philippines, 
Cypricardia (Glossocardia) obesa, Reeve. Mauritius, 
59. late’ Sepals Gmel. Lord Hood’s 

Isle, : ; 5 : 

PLATE 115. 

Cythereopsis Hydana, Conr. Eocene; Alabama, 
Cyrena (Egeta) Floridana, Conr. Florida, . . 
Cyrena (Diodus) tenuis, Gabb. Cret.; California, 
34. Cyrena Ueab omy Cyrenoides, Desh. Hocene ; 
Paris Basin, ; . ; ‘ ‘ : 

Veleda lintea, Conrad. Cretaceous; U.S., : : 
37. Cytherea (Cary atis) Aleyone, Romer. Habitat ? 
Dosiniopsis lenticularis, Rogers. Eocene; U.S8.,  . 
40, 41. Grateloupia donaciformis, Desm. Faluns de 
Dax, 2 : c 3 ‘ ‘ 

Cyprimeria discus, Matheron. Cretaceous ; Europe, 
Clementia papyracea, Gray. Philippines, . ‘ 
Thetis major, Sowb. Fossil. Blackdown ; England, 
Sealdia Lambotteana, Ryckholt. Carboniferous ; Belg., 
Pisidium compressum, Prime. United States, : 
51. Roudairia BEM; Munier-Chalmas. Cret.; Libian 

Desert, - 7 
Veniella ‘tumida, Ny st. " Orag ; ; Antwerp, . ‘ 
56. Anisocardia "elegans, Munier- Chalmas. Kimmer- 

idge; Cape la Heve, ; ‘ ‘ , ‘ 
Venilicardia cordiformis, d’Orb. Gault; Yonne, 
60. Isocardia (Cardiodonta) Balinensis, Laube. Jur- 

assic; Europe, : : . , 
Isocardia | (Isoculia) ventricosa, M’Coy. Carbonifer- 
ous; Ireland, . ‘ 

, 68. Microdon subelliptica, Hall. Carboniferous ; Iowa, 
Anisodonta complanatum, Desh. Eocene; Paris Basin, 
Anisodonta (Clotho) hee Fossil : Banes  cal- 

caires, Drome, : . 
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PLATE 116. 
FIGURE. 

68, 69. Cypricardia rostrata, Lam. Australia, 
70. Cardium costatum, Linn. China, - é 
71. Cardium (Bueardium) ringens, Chemn. Gambia, 
72-714. Cardium (Trachycardium) muricatum, Linn, W.L., 
75. Cardium (Acanthocardia) aculeatum, Linn. Europe, . 
76. Cardium (Cerastoderma) edule, Linn. Hurope,. 
77. Cardium (Papyridea) hiulea, Reeve. Hab. ? 
78. Cardium (Fulvia) bullata, Linn. West Indies, 
79-81. Aphrodita Greenlandica, Chemn. Greenland, 
82. Levicardium (Protocardium) lyratum, Sowb. Mada- 

gascar, . f : 
83. Levicardium serratum, Linn. West Indies, 
84. Adacna edentulum, Pallas. Caspian Sea, - 
85. Adacna (Monodacna) Caspicum, Eichw. Caspian Sea, 
86. Adacna(Didaena)Donaciformis, Schroeter. Philippines, 
87. Hemicardium cardissa, Linn. Philippines, . 
88. Hemicardium hemicardium, Linn. Philippines, . 
89. Hemicardium (Fragum) unedo, Linn. Philippines, 
90, 91. Hemicardium (Ctenocardia) hystrix, Linn. 

ippines, 
Phil- 

92. Hemicardium ‘(Lunulicardia) retusa, Linn. “China, 
93. Conocardium aliforme, Sowb. Carboniferous ; Ireland, 
94. Cardiola cornucopie, Goldfuss Paleozoic ; Europe, 
95. Cardiopsis radiata, Meek and Worthen. Carbonifer- 

ous; Llls., ; ; - 
98. Chama lazarus, Linn. Mauritius, 
99. Chama (Arcinella) arcinella, Linn. West Indies, 

PLATE }1T. 

Ireland, 

. Conocardium ea Sowb. Koha eater 

Il Lithocardium aviculare, Lam, Hocene ; Paris Basin, 
2. Monopleura Urgonensis, Matheron. Cret. ; Europe, 
3, 4. Animal of Chama. 3. Right side, with the umbonal 

portion of themantleremoved. 4. Left side, showing 
the relative extent of the liver and ovarium. a, a, 
adductors; m, pallial line; e, excurrent orifice; |, 
branchial ; Ef foot and pedal. orifice; p, posterior 
pedal muscle ; t, palpi; g, gills (contracted); J, liver ; 
0, ovarium ; d dental lobes: 

5, 6. Diceras arietinum, aoe Coral oolite ; France, 

1. Diceras. Internal cast. , point of attachment ; 
casts of dental pits; f, e furrows produced by aad 

i e : : . 199 ridges, : é - : C 

« 19S 

199 
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Requienia Lonsdalii, J. Sowb. Neocomian; Eur., 200 
10, 11. Requienia ammonia, Goldf. Cret.; Europe, . . 200 
12. Requienia. Internal cast. c, cast of dental pit; 

furrow of spiral ridge, : : : . 200 
13. Caprina adversa, d’ Orb. Oret. : France, : : . 200 
14, 15. Caprotina stri iata, d’Orb. U. Greensand ; France, . 201 
16, 17. Chamostrza albida, Lam. New South Wales, . 202 
18. Hippurites cornu-vaccinum, Bronn. Salzburg. Lon- 

gitudinal section taken through the teeth (¢, ¢’), and 
apophyses (a,a’). d, outer, r, inner shell-layer; J, 
dental plate of lower valve; u, umbonal cavity of 
upper valve; 7, intestinal channel. Original in 
Brit. Mus., . ; . 204 

i.) Tbid: Longitudinal section ; upper ‘half, one- half natural 
Sizeve 1, -umbonal cay ity of left valve ; r,of right 
valve; ¢, ¢’, teeth; a, muscular apophysis; d, outer 
shell-layer. The figure is taken in the line d, }, fig. 
24, Pl. 118, cutting only the base of the posterior 
tooth, ts i ; : : d é . 204 

20, 21. Dicerocardium Jani, "“Stoppani. Triassic ; N. Italy, 208 

PLATE 118. 

18. Caprinella Aguilloni (left valve). a, a’, position of 
adductors; J, ligament; uw, umbonal cavity; ¢, tooth 
of fixed valve broken off and remaining in its socket, 201 

19. Caprina adversa, d’Orb. Cret.; Europe, . ' . 200 
21. Caprotina quadripartita,d’Orb. Internalcast. wu, left 

umbo; 7, right umbo; /, ligamental inflection; ec, 
cartilage; ¢, ¢’, dental sockets; a’, position of 
adductor; at e,a portion of the third lobe is broken 
away, . : : : : . 201 

22, 23. Caprinella triangularis, Desm. U. Greensand, 
Rochelle, France. Fig. 23 is a mould of the body 
chamber; u, umbo of. right valve; s, of left valve; 
t, dental groove; a, surface from which the posterior 
lobe has been detached, . 5 : : . 201 

24. Hippurites cornu-vaccinum, Bronn. Salzburg. Trans- 
verse section. J, m, n, duplicatures; r, umbonal 
cavity of right valve; c,c’, cartilage-pits; ¢, teeth ; 
a, a’, muscular apophyses; d, outer shell-layer. Fig. 
24 is from a larger specimen, at about the level d b, 
of fig. 19, Pl. 117, cutting the point of the posterior 
apophysis ( (a’), and showing the peculiar shell-texture 
deposited by the anterior adductor (a) sus : . 204 
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FIGURE, PAGE, 

25, 26. Hippurites radiosus, Desm. 25. Interior of lower 
valve, 4. 26. Upper valve (restored). Lower Chalk; 
St. Mamest, Dordogne. a,a, adductor impressions 
and processes; c,c, cartilage pits; ¢, t’, teeth and 
dental sockets; uw, umbonal cavity; p, orifices of 
canals; /, ligamental inflection; m, muscular, n, 
siphonal inflection, . : . 204 

27, 28. Hippurites Toucasianus, VOrb. 27, Upper valve, 4. 
28. Lower valve, with mould ; 1, ligamental, m, mus- 
cular, ”,siphonal inflections; , fracture, showing 
canals; ¢, cartilage; wu, left umbo; the arrows indi- 
cate the probable direction of the. branchial currents, 203 

‘29, 30. Hippurites sulcatus, Defrance. Cret.; France, . 203 
31. Radiolites alata, d’Orb., : ° % : . 205 
32, 33. Radiolites mammillaris, Math., 4. 32. Interior of 

lower valve. 33. Interior of upper an L. Chalk; 
S. Mamest, Dordogne. J, ligamental inflection; m, 
pallial line; c,c, cartilage pits; a@,a,adductor impres- 
sions and processes; ¢, teeth and dental sockets,  . 205 

34, 35. Radiolites mammillaris, Math. Side views of the 
upper valve. J, ligamental inflection; ¢, teeth; a,a’, 
muscular processes, ‘ : : : P . 205 

36, 37. Radiolites Heeninghausii, Desm. One-half size. 
Chalk. 36. Upper, 37. Side view. uw, umbo of left 
valve; r, right umbo; J, ligamental groove; ¢,c, °. 
cartilage ; a, anterior adductor muscle; a’, posterior, 205 

38. Biradiolites canaliculatus. p, point of attachment; J, 
ligamental groove; a, a, corresponding areas, . . 206 

39. Spheerulites unisulcatus, Matheron,  . . : . 206 

PuateE 119. 

40. Lucina Jamaicensis, Linn. West Indies, . : . 210 
41. Lucina (Cyclas) divaricata, Linn. West Indies, . 210 
42. Lucina (Codakia) tigerina, Lam. West Indies, . 210 
43. Lucina (Miltha) Childreni, Gray. Brazil, : . 210 
44, 45. Lucina (Myrtea) secabra, Lam. California, . . 210 
46, 53. Lucina (Here) Richthofeni, Gabb. Tert.; Cal. . 210 
Aq. Loripes edentula, Linn. West Indies, ; i - O00 
48, Cryptodon flexuosus, Montf. England, : ‘ a Zk 
49, 50. Philis Cumingii, Fischer. Moluccas, . - . 211 
51. Corbis fimbriata, Linn. Fiji Islands, . . 212 
52. Corbis (Sphera) corrugata, Sowb. Neocomian; ‘Eur., 212 
54. 55. Corbis (Spheeriola) Mellingi, Hauer. Tri jas: Eur., 213 
56. 57. Corbis (Mutiella) coarctata, Zitt. Turonian; Gosau, 212 
58. Unicardium impressum, Morris and Lycett, ‘ . 213 
59. Fimbriella levigata, Sowb. Cretaceous; England, . 213 
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60. Corbicella subsequilatera, Lycett. Oolite, 
61. Sportella Cailleti, Desh. Calcaire grossier; Grignon, 
63. Spheerella concentrica, Conr. Cret.; Eufala, Ala., 
64. Paleomya Deshayesii, Zitt.and Goub. Juras.; Eur., 
65. Taneredia Dionvilfenais: Lias ; Eur., 

66. Tancredia curtansata, Morris and Lycett. Lias ; Eur., 
67. Meekia radiata, Gabb. Cret.; California, 
68. Ungulina oblonga, Daud. West Africa, 
69, 70. "A xinopsis orbiculata, Sars. Norway, 
Tl. Mysia Brasiliensis, Phil. Rio Janeiro, 
12. Mysia (Tenea) parilis, Conr. Cret.; ; United States, 
73, 74. Felania rosea, Recluz. W. Coast Africa, 
75. Seacchia elliptica, Phil. Mediterranean, 

PLATE 120. 

76, 78. Psathura fragilis, Lam. Eocene; Paris Basin, 
79, 80. Erycinella ovalis, Conr. Crag; England, 
83, 84. Spaniodon nitidus, Reuss. Miocene; Galicia, 
85. Montacuta substriata, Forbes. Europe, 
86. Montacuta (Tellimya) bidentata, Mont. England, 
87-89. Kelliella miliaris, Phil. Norway, 
90. Lassea rubra, Mont. England, 
92. Kellia suborbicularis, Mont. England, 
93-95. Kellia (Bornia) seminula, Phil. 
96. Kellia (Pythina) Deshay esiana, Hinds. East Indies, . 2 22 
97. Cyamium antarcticum, Phil. Patagonia, 
98, 99. Turtonia minuta, Forbes and Hanley. England, 

100. Hindsiella lobata, Desh. Caleaire erossier ; Grignon, 2 
1. Galeomma Turtoni, Forbes and Hanley. England, 
2, 3. Galeomma (Thyreopsis ) Moe FR. Adams. 

Mauritius, . 
. Scintilla Philippinensis, ‘Desh., ‘ : 
Passya Eugenii, Desh. Eocene ; Paris Basin, 

Orthodesma recta, Hall and Whitfield, Sil.; Ohio, 

Cincinnent, Ohio, 
14. Grammysia pes- anseris, Sandberger. Germany, . 
15. Sedgwickia (Pyrenomzus) cuneatus, Hall. © Clinton 

Group; New York, . 
16, 17. Clinopistha antiqua, Meek. Devonian; Ohio, 
25-21. Erycina Geoffroyi, Payr. Europe, 
61. Lepton squammosum, Mont. England, 
62. Krycinella ovalis, Conr. Miocene; Virginia, 

Cuneamya Miamiensis, H. and W. Silurian; Ohio, 

Pthonia sectifrons, Conrad. Silurian; New York, 
, 13. Pyanomya gibbosa, Miller. Hudson River Group; 
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PLATE 121. 
FIGURE. PAGE. 

1-3. Baroda fragilis, d’Orb. Cretaceous; Gosauthal, . 183 
4, Mora cretacea, Conrad. Cret.; New Jersey, . Peal rast 
5. Grammysia ovata, Sandberger. Nassau, Germany, . 154 
6. Pleurophorus costatus, Brown. Permian; England, . 234 
7-9. Crassatellina oblonga, Meek. Cret.; Kansas, . 225 

10. Notomya securiformis, M’Coy. Carb.; Europe, . 230 
11-13. Eriphyla umbonata, Gabb. Cret.; California, . 226 
14,15. Astarte (Astartella) vera, Hall and Whitfield. 

Carboniferous; Illinois, . : ; F ‘ . 227 
16,17. Euloxa latisuleata, Conr. Miocene; U.S., . . 229 
18. Goodallia miliaris, Defrance. Eocene; France, . SED ONT 
19, 20. Goodalliopsis Orbignyi, Rainc. and Mun. Eocene ; 

Fercourt, . : ; : . 228 
21, 22. Grotriana semicostata, Spey er. Ter.; Germany, . 228 
93. Alveinus minuta, Conrad. Tertiary; Mississippi, . 228 
24. Lutetia Parisiensis, Deshayes. Eocene; Paris, . Pe y-ty 
25. Micromeris minutissima, Lea. Hocene; Alabama,  . 229 
26. Woodia marginalis, Desh. Sables inferieurs de Mercin, 229 
27,28. Elathia Arconatii, Issel. Red Sea, 2 229 
29, 30. Trigonodus Sandbergeri, Alb. Trias ; Ww irtemburg, 237 
31. Cardinia Listeri, Sowb. Liassic ; England, 237 
32. Cypricardinia lamellosa, Hall. L. Heidelburg Group 

New York, ; : . : ; hog 
33. Opis lunulata, Sowb. Dogger, . : : : . 230 
61, 62. Anthonia cultriformis, Gabb. Cret.; California, . 224 

PiLate 122 

34. Astarte borealis, var. semisulcata, Leach. (Magnified.) 
Wellington Channel, : : é . 226 

35. Astarte (Gonilia) bipartita, Philippi. Mediterranean, 227 
36. Astarte (Rictocyma) mirabilis, Dall. (Greatly enlarged.) 

Alaska, : : : ; : 227 
37. Anoplophora lettica, Quenst. Trias ; Friedrichshall, 237 
38. Opisoma Geinitziana, Stol. Cret.; India, . : . 230 
39, 40. Pachyrisma grande, Morris and L. Oolitic; Eng., 207 
41. Megalodon cucullatus, J. Sowb. Dev.; Hifel, . . 207 
42,43. Mecynodon carinatus, Goldfuss. Dev.; Europe, . 231 
44. Astartila intrepida, Dana. Carb.; New South Wales, 231 
45,46. Prosoceelus ovalis, Keferstein. Dev.; Germany, . 230 
47,48. Redonia, Deshayesiana, Rouault. Silurian; Europe, 231 
49, Cardita (Thecalia) concamerata, Chemn. Cape of 

Good Hope, : : F ; . 232 
50, 51. Palzocardita crenata, Miinster. Upper Trias; St. 

Cassian, Tyrol, . ; : 2 
52-54. Miodon orbicularis, J. Sowb. ‘Oolitic ; England, . 233 

29 
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FIGURE, 

55, 56. Septocardia rara, Meek. Cretaceous ; U. Missouri, 
PAGE. 

234 
57 59. Matheria tenera, Billings. Trenton Group; Canada, 234 
60. Pleuromeris tridentata, Conrad, Miocene; Southern 

Atlantic United States, . 233 

PLATE 123. 

63. Solemya Australis, Lam. Australia, . : : 223 
64. Crassatella Antillarum, Reeve. West Indies, 224 
65. Astarte Danmoniensis, Mont. N. Europe, 226 
66. Gouldia cerina, Adams. West Indies, 179 
67. Cardita suleata, Lam. Mediterranean, 231 
68. Cardita antiquata, Linn. Ceylon, 231 
69. Mytilicardia variegata, Brug. China, . 232 
70, 71. Mytilicardia (Azarella) semiorbiculata, Linn, Phil, 232 
72. Carditamera pectunculus, Brug. Madagascar, 232 
73. Venericardia planicostata, Lam., , . 233 
74. Cycloeardia borealis, Conr. N. Atlantic Coast of U. 8. 233 
15. Unio (Bariosta) emarginatus, Lea. Hab. unknown, . 238 
76. Unio (Naiadea) modioliformis, Lea. U. States, . 238 
77. Unio (Naia) depressus, Lam. Australia, 238 
78. Unio (Hyridella) batavus, Lam. Europe, . 239 
79, 80. Unio (Obovaria) retusus, Lam. Ohio River, 239 
81. Unio (Lampsilis) elegans, Lea. Ohio Riv er, 239 
82. Unio (Canthyria) spinosus, Lea. Georgia, 239 
83. Unio (Iridea) cylindricus, Say. United States, 239 
84. Unio (Dysnomia) plicatus, Lesueur. U. States, . 239 
85. Unio (Metaptera) alatus, Say. United ee 239 
86. Unio littoralis, Linn. 3. France, 238 
87. Liocyma fluctuosa, Gould. Massachusetts, 183 

PLATE 124. 

88, 89. Margaritana gl Reo Linn. North. peeaee 
Aen America, 249 

90. Monocondyla Guara ana, a’ Orb. Bolin ia, 240 
91. Plagiodon [soeardioides, Lea. So. America, 241 
92. Dipsas plicatus, Leach. China, . ‘ . 241 
93. Byssanodonta Paranensis, d ‘Orb. RB. Parana, S. Am., 268 
94. Anodonta (Patularia) latomar ginata, Lea. Paraguay, , 242 
95. Anodonta (Gonidea) angulata, Conr. Oregon, 242 
96. Anodonta cygnea, Linn. Europe, 242 
97. Carbonicola acuta, J. Sowb. Carb.; Europe, . 236 
98. Schizodus ( Prisconaia) ventricosa, Conr. Carbonif. ; 

Kansas, : : 247 
99. Iridina exotica, Lam. 4. River Nile,. 242 

100. Iridina (Pleiodon) ovata, Swains. Central Afriea, 242 
1. Triquetra corrugata, Lam. Brazil, 243 
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FIGURE. PAGE, 

2. Triquetraavicularis, Lam. Brazil, . : : . 243 
3, 4. Prisodon ambigua, Lam. Brazil, , . 243 
5. Iridina (Leila) Blainvilliana, Lea. So. America, . 243 
6. Aitheria Cailliaudi, Fer. River Nile, . : : . 244 
7. Bartlettia Stefanensis, Moric. Amazon River, . . 245 
8. Iridina (Spatha) rubens, Lam. River Nile, 1 . 243 

PLATE 125. 

8, 9. Iridina (Haplotherus) capax, Conr. Pebas apap, 
Upper Amazon, . , . 243 

10. Anthracosia Lottneri, Ludw. Carboniferous, f . 236 
11. Mycetopus soleniformis, dOrb. So. America, : . 244 
12, 13. Solenaia emarginatus, Lea. Siam, : ; . 244 
14, 15. Muileria Guaduasiana, d’Orb. So. America, . . 244 
16, 17. Arconaia contorta, Lea. China, . : . 243 
18. Trigonia pectinata, Lam. Australia. From a a specimen 

in alcohol; the gills slightly curled and contracted, 
they should terminate near the margin, between the 
arrows which indicate the inhalent and exhalent cur- 
rents; a, a’, adductors; A 1, ligament; ¢, t’, dental 
sockets; 0, mouth; / ¢, labial tentacles or palpi; D; 
pallial line ; m, margin : J, foot; v, cloaca, : . 245 

9: Trigonia navis, Lam. Liassic ; Alsace, , : . 246 
20. Trigonia costata, Park. 4. Oolite ; Britain, : . 246 
21. Trigonia longa, Agass. Neocomian ; ; Neuchatel, . 246 
22. Trigonia Parkinsoni, Agass. Portlandian ; Besancon, 246 
23. Trigonia scabra, Lam. Cretaceous; France, ; . 246 
24. Curtonotus elongatus, Salter. Devonian; England, . 247 
25. Paleoneilo Bedfordensis, Meek. (Cast.) Carb.; Ohio, 250 
26. Verticordia cardiformis, Wood. Crag, Suffolk, Eng., 197 

PLATE 126. 

27. Nucula obliqua, Lam. Australia, : 2 ; . 248 
28. Nucula (Acila) divaricata, Hinds. China Sea, . . 248 
29. Nucula ( Acila) ornatissima, d’Orb. Cret.; Kur., . 248 
30. Ctenodonta Pectunculoides, Hall. L. Silur.; Cincin- 

nati, Ohio, . ; 5 : ; . 260 
31. Leda pernula, Muller. Boreal Seas, ‘ , . 248 
32. Leda (Adrana) Sowerbyana, d’Orb. Xipixapi, ; . 249 
33. Yoldia myalis, Couth. United States, : : . 249 
34. Yoldia (Malletia) Chilensis, Desm. Valparaiso, . 249 
35. Yoldia (Neilo) Cumingii, A. Ad. (— Australis, Quoy). 

New Zealand, . 250 
36. Yoldia | Nucularia) papyria, ‘Conr. Oret. ; N. Jersey, 250 
37, 38. Glyptarca primeva, Hicks. Silurian; Wales, . 255 
39. Arca Nox, Linn. Mediterranean, : : : . 252 
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40, 
4]. 
42. 
45. 

. Arca (Scapharea) ineequivalvis, Brug., . 

. Arca Senilia) senilis, Linn. W. Africa, 

. Scapharea pinna, Benson. India, 

. Pectunculus Delesserti, Reeve. Hab.? 

. Allopagus Leanus, Desh. Eocene; Paris Basin, 
. Yoldia. Enlarged. The internal organs are repre- 

. Macrodon Hirsonensis, d’ Arch. Oolite; England, 

. Parallelopipedon tortuosum, Lam. China, 

. Cucullea concamerata, Mart. Philippines, 

. Limopsis complanata, d’Orb. Cret.; Europe, 

. Limopsis alter, Deshayes. Paris Basin, : 

. Trigonoceelia inzequivalvis, d’Orb. Eocene; France, 
- Nucinella miliaris, d’Orb. Eocene; Europe, 
. Arca (Plagiarca) Garolinensis, Conr. Cret.; N. Carolina, 

Arca (Barbatia) velata, Sowb. Lord Hood’s Is., 
Arca (Acar) donaciformis, Reeve. W. Indies, 
Area (Calloarca) alternata, Reeve. W. Columbia, 
Area (Anomalocardia) auriculata, Linn. W. Coast 

Cent. Am., 

47. Arca (Argina) pexata, Say. United States, 

51. Arca (Nemodon) Eufalensis, Conr, Kocene; Ala., 

55. Nucunella Nystii, Galeotti. ‘Tertiary ; Belgium, 

PLATE 127. 

. Schizodus Schlotheimi, Geinitz. Permian; Europe, 
. Myophoria decussata, Munst. Trias; Ty rol, 

59. Remondia furcata, Gabb. Cretaceous ; California, 

sented as seen through the nS on the removal of 
the right valve. a,a,adductors; p, p, pedal muscles; 
l, ligament; g, gills : Ss. siphons (much contracted) ; 
t,c, labial palpi and appendages ; 7, intestine ; /, foot ; 
x“, w, lateral muscles of the foot ; m, pallial line, 

. Naculites ovatus, Sowb. Silurian; England, 
64. Cytherodon appressus, Conr. Ham. Gr.; N. Y., 

: Arca (Polynema) lineata, Conr. Cret.; N. Carolina, 
67. Arca (Striarca) centenaria, Say. Miocene; Va. 

. Area (Litharea) lithodomus, Sowb. West Columbia, 

. Arca (Isoarca) texta, Munst. Fossil. Corallian; 
. 255 Germany, ; ; 

T1. Arca (Carbon area) sibbosa, M. and W. Carb.; Ills. 

81. Macrodon (Cucullaria) heterodonta, Desh. Eocene; 
Paris Basin, 

PAGE. 

. 253 

. 254 

. 254 

. 254 

. 254 

. 255 

. 255 
. Arca (Nemoarca) cretacea, Conr. Cret.; New Jersey, 
. Arca (Lunarca) costata, Gray, 

254 
. 209 
256 

. 256 

. 258 

. 209 

246 
. 246 

247 
Bs 

254 

255 
. 255 
. 256 
. 256 
. 259 
. 259 
259 

. 260 
254 

: : : : . 256 
. Arca (Breviarca) perovalis, Conr. Cret.; N- Carolina, 

3. Lyrodesma pulchella, Hall. Hudson River Gr.; N.Y., 
257 
258 
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PLATE 128. 
FIGURE. PAGE, 

84, 85. Arca (Noetia) ponderosa, Say. 8. Carolina, . . 255 
86-88. Tridacna squamosa, Lam. Moluccas, : . 208 
89, 90. Tridacna (Hippopus) maculatus, Lam. E. Indies, 209 
91. 

99, 

Tridacna crocea, Lam. Philippines. a, the single ad- 
ductor muscle; p, pedal muscle, and pedal opening in 
mantle; f,the small grooved foot; b, byssus; ¢, labial 
tentacles: g, gills; 2, the broad pallial muscle; between 
g and 1 is the renal organ; m, the double mantle- 
margin; s, the siphonal Dorder ; zd, inhalent orifice; e, 
valvular excurrent orifice (An. Nat. Hist., 1855, P. 
NSO. es : 

Mytilus (Aulocomy a) decussatus, ‘Lam. Patagonia, 
93. Mytilus (Caloromya) afer, Gmelin. Algiers, 
94. Modiola barbata, Linn. Europe, : 
95. Modiola tulipa, ieee 4. Northern Europe, 
96. Modiola (Brachydontes) plicatula, Lam. U. 8., 
97. Lithodomus caudigerus, Lam. W. Indies, 
98. Lithodomus lithophaga, Linn. 34. Europe, 
99. Modiolaria impacta, Herm. N. Zealand, 

100. Dreissensia polymorpha, Pallas. Europe, 
1-3. Prasina Borbonica, Desh. Isle of Bourbon, 
4, Mytilus smaragdinus, Chemn. India, . 

PLATE 129. 

5. Arca (Granoarca) propatula, Conr. Mio.; Virginia, 
6. Arca (Trigonarca) triquetra, Conr. Cret.; N. Carolina, 
7. Megalomus Canadensis, Hall. Onondaga Salt Group, 

New York, 

9. Megambonia , aviculoidea, Hall 1, Helderberg Group, 
New York, . 

10. Pachymytilus petasus, vOrb. Jurassic ; France, 
11. Mytilus (Mytiloconcha) incurva, Conr. Miocene; v. 

States, ‘ 

12. Modiola (Adula) soleniformis, d’Orb. ‘Peru, 
13, 14. Orthonota contracta, (ORE bh. Sik» 1 S., 
15. Modiomorpha concentrica, Conr. Hamilton Group, 

New York, 
16. Lithodomus (Botula) splendida, Dunker. Australia, . 
17. Crenella decussata, Mont. Boreal Seas, 
18. Crenella (Nuculocardia) divaricata, d’Orb., A 
19. Crenella (Dacrydium) vitreum, Moller. Norway, 
20. Arcoperna filosa, Conr. Eocene; Mississippi, 
21. Myrinapelagica, Forbes. Cape of Good Hope, 
22. Dreissensia (Praxis) Sallei, Recluz. W. Indies, . 
23. Septifer Heberti, Desh., ° . 
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FIGURE. PAGE, 

24. Dreissensia polymorpha, Pallas. Europe, . 266 
25. Myalina lamellosa, Koninck. Carb.; Belgium, . 266 
26. Hoplomytilus crassus, Sandb. Devonian; Nassau, . 267 
27, 28. Modiolarca trapezina, Lam. Patagonia, : . 268 
29. Modiolarca ee Magellanica, Val. Pata- 

gonia, . : - : : : . 268 
30. Modiolopsis faba, Conr. Trenton Gr N; WY ork, 2 . 268 
31. Myoconcha crassa, Sowb. 4. L. Oolite; Gr. Britain, 268 
32. Myoconcha angulata, d’Orb. Cret.; Hur., : . 268 

PLATE 130. 

33. Amphiccelia Leidyi, Hall. Silurian; New York, eH i) 
34. Cheenocardia ovata, Meek and Worthen. Carb.; Ills.,. 269 
35. Aucella Mosquensis, Keyserl. U. Jura.; Russia, . 272 
36, 37. Limopsis Gyssei, Raine. Eocene; Paris Basin, 259 
38. Avicula ( Pseudoptera) anomala, Sowb. Cret.; Europe, 271 
39. Pteroperna costulata, Morris and Lycett. Oolite; 

me as . 272 
40, 4 Gassianella ory pheeata, Munster. Trias. ; ; Tyrol, . 272 
42, eer hae speluncaria, Munster. Permian ; Eur., 272 
3. Pterinea levis, Goldfuss. Devonian; Nassau, » 272 

44, Daonella Lommei, Wissm. Trias. ; Ty rol, and ‘Nevada, 
WSs, vote 

45. Monotis substriata, Munster. Lias ; Bavaria, te 
46. Posidonomya Becheri, Bronn. Carboniferous ; ; Eng.,. 274 
47. Rhynchopterus obesus, Meek, Triassic ; Nevada, 274 
48. Monopteria gibbosa, Meek and Worthen. Carbonifer- 

ous; Ills., ; : : : . 274 
49. Ambonychia bellistriata, Hale orn Silurian ; Cincin- 

- nati, O., 275 
50. Ambony chia (Anomalodonta) Casei, Meek and Wor- 

then. L. Silur.; Richmond, Ind., 275 
51. Mytilarca Chemungensis, Conr. Devonian ; N. ve 276 
52. Perna Mulleti, d’Orb. Cret.; Europe, : : ie 
3. Pulvinites Adansoni, Defrance. U. Cretaceous; Eur., 277 

54. Pernostrea Bachelieri, Munier-Chalmas. Jurassic; 
France, : : F 4 : ‘ : 2 . 278 

55. Inoceramus (Catillus) Lamarckii, Brongn. Cretaceous; 
Europe, ‘ : : ; , 5 279 

(Erroneously f. 56 in text.) 
56. Inoceramus concentricus, Sowb. Cretaceous; Eur., . 278 

(Erroneously f. 55 in text.) 
57. Inoceramus (Actinoceramus) suleatus, Parkinson. 4. 

Gault; England, . 219 
58. Inoceramus ‘(Volviceramus) involutus, Sowb. Creta- 

ceous; Europe, 279 

EXPLANATION OF PLATES. 
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59, 

61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
el; 
72. 
14. 
"5. 
16. 
ae 
78. 
19. 

80, 
82 
85— 
88. 
89. 
90. 
91, 
93. 
O4. 
95. 
96. 
ais 

60. Gervillia ie eae Munst. 
England, 

PLATE 131. 

Avicula heteroptera, Lam. Australia, 
Avicula crocea, Lam. Philippines, 
Avicula (Meleagrina) margaritifera, Linn. L. Cal., . 271 

447 

PAGE, 

Permian ; 

Perna ephippium, Linn. West Indies, 2TT 
Crenatula viridis, Lam. +4. China Sea, 278 
Vulsella rugosa, Lam. Red Sea, 280 
Pinna rudis, Linn. W. Indies, ; ; : . 283 
Pinna (Atrina) saccata, Linn. Sandwich Islands, . 283 
Plicatula ramosa, Linn. West Indies, ; . 284 
Pedum spondyloideum, Gmelin. 4. Red Sea, . . 285 
73. Spondylus regius, Linn. 4. Soolo Isles, . . 285 
Spondylus Americanus, Lam. West Indies, 285 
Malleus vulgaris, Linn. China Sea, 281 
Anomia (Ainigma) eenigmatica, Chemn. Philippines, 293 
Placunanomia macroschisma, Desh. N. Pac ific, 294 

Placunanomia (Pododesmus) rudis, Brod W. Indies, 294 
Placuna (Placenta) sella, Gmel. 4. China, 
Ostrea (Alectryonia) frons, Linn. W. Indies, : 3 298 

PuatTe 132. 

81. Dimya Deshayesiana, Rouault. Eocene; 
84. Nayadina Heberti, Munier-Chalmas. Cret.; 
87. Eligmus polytypus, Desl. Jurassie; Nor 
Pinna (Trichites) undatus, Lycett. Oolite; 

Pade ISL 
France, 2s] 

mandy, . 282 
England, 283 

Pinna (Aviculopinna) prisca, Munst. Permian; Eur., 284 
Gervillia anceps, Desh. 3%. Neocomian; En 
92. Lima squamosa, Lam. China, 
Lima (Limatula) bullata, Born. Australia, 
Lima (Limea) Sarsii, Lovén. Norway, 
Lima (Ctenoides) scabra, Born. W. Indies, 

igiand, aaa) 

Lima (Mantellum) inflata, Chemn. Mediterranean, 288 
Lima (Acesta) excavata, Chemn. Norway, 

98. Lima (Plagiostoma) Cardiiformis, Sowb. Bath Oolite; 
England, 288 

99. Pecten (Vola) atavus, @Orb. Cret. ; . Eur., : . 290 
100, 1. Pecten (Neithea) sequicostatus, Lam. Cret. > Hur., . 290 

2. Carolia placunoides, Cantr. Tertiary; Egypt, . gS 
3. Ostrea (Exogyra) Humboldtii, Fischer. Cret.; Russia, 298 
4, Ostrea (Grypheea) angulata, Lam., ; 288 
5. Aviculopecten granosus, Sowb., : 291 
6. Pernopecten glaber, Hall. Devon.; a: ue 291 
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FIGURE. PAGE, 

7, 8. Aviculopecten (Huchondria) neglectus, Meek and 
Worthen, Carbonif. ; Ills., » 291 

9. Streblopteria levigata, 'M Coy. Carbonif. ; Treland, . 292 
10, 11. Saintia Munieri, Raine. Eocene ; Paris, : . 296 
12. Anomianella proteus, Ryck. Carboniferous : Belgium, 294 

PrAarn 133: 

13. Pecten pallium, Linn. Philippines, . : ; . 288 
14. Pecten purpuratus, Lam. Peru, . é ‘ : . 288 
15. Pecten (Dentipecten) plica, Linn. China, . : . 289 
16. Pecten (Chlamys) islandicus, Chemn. England, . 289 
17. Pecten (Liropecten) nodosus, Linn. W. Indies, . 290 
18. Pecten (Pseudamussium) pseudamussium, Lam. W. 

Africa, : : : : . 290 
19°) Pecten (Pleuronectia) Japonicus, Gmel. Japan, . 290 
20. Pecten (Vola) dentatus, Sowb. W.Columbia, . . 290 
21. Hemipecten Forbesianus, Ads. and Reeve. Sooloo Sea, 290 
22, 23. Hinnites sinuosus, Linn. Europe, 2 : - 291 
24, Anomia ephippium, Linn. Europe, U.S., . ; . 292 
25. Anomia (Patro) elyros, Gray. Australia, . : . 292 
26. Placunanomia (Monia) Zealandica, Gray. N. Zealand, 294 
27, 28. Diploschiza cretacea, Conr. Cret.; Alabama, . 295 
29, 30. Ostrenomia Carolinensis, Conr. Eocene; N.Caro., 295 
31. Placena (Placenta) orbicularis, Retz. Philippines, . 295 
32, 33. Hemiplicatula solida, Desh. Eocene; Paris Basin, 296 
34. Ostrea Virginica, Linn. United States, . : » 297 

Piate 134. 

1. Muscular system of Waldheimia australis, Quoy. a,a, 
adductor muscles; 7, cardinal muscles; #, accessory 
cardinals; p, ventral pedicle-muscles; p’, dorsal 
pedicle-muscles ; z, capsular muscles; 0, mouth; v, 
vent; /, loop; ¢, dental socket, . : 301, 309 

2. Terebratula maxillata, Sowb. Fossil. Bath Oolite ; 
3, 4. Terebratula Phillipsii, Morris. Jurassic; Aarau, . 308 
5. Terebratula sella, Sowb. Cret.; Europe. . : . 308 
6, 7. Terebratula vitrea, Linn. Mediterranean,  . . 308 
8 10. Terebratula (Py gope) diphoides, d’ Orb. 808 

11. Terebratula (Pygope) diphya, Colonna. }. Alpenkalk; 
yrolk- 308 

12. Terebratula (Coenothyris) vulgaris, Sehloth. Muschel- 
kalk; Wurzburg, : . 308 

13. Dielasma elongata, Schloth. Zechstein, Humbleton, 
England, . : ; . 308 

14-16. Terebratulina caput- serpentis® ‘Linn. Boreal Seas, 309 
17. Waldheimia australis, Quoy. 3. Port Jackson, Aus., 309 
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18. Waldheimia australis, Dorsal valve. J, cardinai pro- 
cess; t’, dental sockets; p, hinge-plate ; s, septum; c, 
crura of the loop; /, reflected portion of the loop ; m 
quadruple adductor impression, : ; ; . 309 

19. Waldheimia australis, Ventral valve. /, foramen; d, 
deltidium ; ¢, teeth; a, single muscular impression ; 7, 
cardinal ee x“, accessory muscles; p, pedicle- 
muscles; v, position of the vent; z, attachment of 
pedicle-sheath, y F : ; : 7 . 309 

20-22. Waldheimia flavescens, Lam. Recent; Australia. . 309 
23. Waldheimia (Zeilleria) lagenalis, Schloth. Cornbrash, 

Rushdon, England, . : : : : : . 309 

PLATE 135. 

24. Waldheimia (Aulacothyris) ce aus Sowb. Mid. 
Lias ; Ilminster, England, : : : . a09 

25, 26. Centronella olans- fagea, Hall. “Devonian ; Krie Co., 
NY ‘ ; ‘ ; . 810 

27. Rensellwria ovoides, Hall. Devonian; No - 30 
28, a Terebratella Magellanica, Chemn. Cape Horn, . 311 
30-32 Terebratella (Trigonosemus) elegans, Konig. Cret. ; 

Eur., : F 2 ok 
33. Terebratella (Trigonosemus) Palissii, “Wood. Cret. ; 

Belgium, . . Sil 
34, 35. Terebratella (Lyra) lyra, Sowb. Upper Greensand; 

England, . Bee 
36. Terebratella (Lyra) neocomiensis, Orb. LL. Oret. ; 

Morteau, . : ~ oll 
37-39. Terebratella (Megerlea) truncata, Lam. Mediter., 311 
40. Terevratella (Laqueus ) Californica, Koch. Recent; Cal., 312 
43, 44. Terebratella (Kingena) lima, Defrance. Chalk; 

England. ¢, dental sockets; j, cardinal process; c¢, 
crura; d, diverging processes of loop; 7, reflected 
portion; e,third attachment of loop; s, dorsal septum, 312 

45-47. Bouchardia tulipa, Blainv. Brazil. /, foramen; a, 
adductor impression; /, loop; d,deltidium; 7, cardinal 
muscles; ¢, teeth; p, fig. 47, pedicle-muscles, fig. 46, 
hinge plate; s, septum, ; : ‘ : . $12 

48, 49. Magas pumila, Sowb. +}. Cret.; France, . . 312 
50-52. Platidea anomioides, Scacchi. Mediterranean Sea, . 512 
53, 54. Kraussina rubra, Pallas. So. Africa, . : eons 

55, 56. Stringocephalus Burtini, Defrance. Dey.; Europe. 
a,adductor; c,crura; J, loop; j, cardinal process ; 
p, hinge-plate; s, dorsal septum; ws, ventral septum; 
t, dental sockets, : 5 : ; ; ; . 313 
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PLATE 136. 
FIGURE. ; 

57-59. Thecidia papillata, Schloth. Chalk; Europe, 
60-63. Argiope decollata, Chemn. Mediterranean Sea, 
64, 65. Argiope (Cistella) Davidsoni, Moore. Lias; En- 

PAGE, 

. 314 

. 313 

gland, . : . 313 
66, 67. Stringocephalus Burtini, Defrance. x Devonian; 

Europe, ; ; . 313 
8. Rhynchonella vespertilio, Orb. Cret.; Touraine, . 815 
ae Tl. Rhynchonella Lae een Chemn. Recent; Arctic 

Seas, . : 5 : : ; . 815 
72. Rhynchonella nigricans, “Sowb. Recent; N. Zealand. 

Dorsal valve with the "animal. a, adductor muscles ; 
ft, intestine, , : ; . 815 

13, 74. Rhynchonella acuminata, internal casts. 73, umbo- 
nal aspect; 74, ventral aspect; A, adductor; &, car- 
dinal; P, pedicle; V, vascular; O,ovarianimpressions, 315 

75. Rhynchonella (Acanthothyris) spinosa, Schl. 3. Inf. 
Oolite; Europe, . : : ‘ ; , . old 

76-19. Estonia medialis, Hall: , Helderberg, N.. Yisu9 . 315 
80, 81. Stricklandia lens, Billings. Silur.; Canada, LG 
82. Camerophoria Schlotheimi, Buch. Zechstein, Gera, . 317 
83, 84. Camerophoria crumena,: Martin. Ventral valve: 

d, converging dental plates, supported on a low septal 
ridge, s; dorsal valve; s, septum, supporting a spoon- 
shaped ceutral process, V; O, long, slender oval lam- 
elle; 7, cardinal process, . ; , : : ‘alt 

85-87. Pentamerus Knightii, Sby. U. Silurian; Europe. 
8&6, longitudinal section; 8&7, transverse section; d, 
dental plates; s, septum; dorsal valve with two con- 
tiguous lougitudinal septa [s,s], opposed to the 
plates of the other valve, . sae 

88-91. Atrypa reticularis, Linn. Paleozoic; N. ‘Am., Eur., 318 

PLATE 137. 

92. Atrypa (Ceelospira) camilla, Hall. U.Silurian; Cale- 
donia, N. Y. : : ‘ ‘ : wag 

93. Glassia Whidbornei, Davidson. Palzozoic; Hurope, . 319 
94. Anazyga recurvirostra, Hall. Trenton Limest.; ; Canada, 319 
95, 96. Spirifer striatus, Mart. Carb. Limestone; Ireland, 320 
97. Spirifer Wolcotti, Sowb. +. Lias; Bath, England, 320 
98-100. Spirifer (Spiriferina) rostrata, Schloth.  Lias; 

Ilminster, Eng., . p : : . 320 
1, 2. Spirifer (Suessia: imbricata, Desl. Lias; Normandy, 321 
3. Spirifer (Cyrtia) trapezoidalis, Dalman. Paleozoic, . 321 
4, 5. Spirifer (Cyrtina) heteroclita, Defrance Devon.; 

Hifel, . : : ; 322 
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FIGURE, 
PAGE, 

6. Spirifer (Syringothyris) typa, Winchell. Carb.; N 

Am. Section through the beak of the ventral valve. 

1. dental plates or lamellze; ¢. tube incomplete; 7, 

mesial ridge, : ; : : : : : . 321 

7. Athyris lamellosa, Ler. }. Carb.; N. America, Eur., 322 

8, 9. Athyris Roissyi, 5 : ; : : : . 322 

10-12. Kayseria lens, Phil. Devonian; Eifel, . : » 822 

13. Bifida lepida, Goldfuss. Devonian; Europe, ; . 324 

14. Merista (Whitfieldia) tumida, Dalm.  Silur. ; Eng., . 324 

15. Hindella umbonata, Billings. Paleozoic; N. Amer.,. 326 

PLATE 138: 

16-18. Nucleospira ventricosa, Hall. L. Helderb. Gr.; N. 

Y. 16, interior of dorsal valve; 17, interior of ven- 

tral valve; 18, interior of dorsal,with a portion of ven- 

tral valve attached; J, cardinal process; ¢, ¢, erural 

processes; 6, b, dental pockets; 7, muscular impres- 

sions; s, medio-longitudinal septum ; ¢,¢, teeth; 2, a 

flattened space or false area beneath the beak (Hall), 323 

19. Merista herculea, Desl. U. Silurian; Bohemia, . . 323 

90. Merista (Meristella) tamida, Dalm. U, Sil.; Gotland, 324 

21-93. Retzia trigonella, Schloth. Muschelkalk ; Venice, 324 

94-97. Retzia (Trematospira) hirsuta, Hall. Dev. ; Ky., 325 

98,29. Dayia navicula, Sowb. Ludlow Shales ; Shropshire, 

England, . : 5 : : : : : . o20 

30. Acambona prima,White. Burl. Limest.; Burlington, Ia., 325 

3, Pd Uncites gryphus, Schloth. Devonian; Bensberg, . 326 

33-36. Koninckia Leonhardi, Wissm. Trias; St. Cassian, 

Tyrol, : ; é : : ; : : Be i 

37-39. Orthis striatula, Schloth. Devonian; Hifel, . . 328 

40. Orthis (Platystrophia, lynx, Eichw.  L. Silur. ; Cinn., 

Ohtoye : : : ; : : > : . 328 

41, 42. Orthisina anomala, Schloth. L. Silur.; Russia, . 329 

43, 44. Tropidoleptus carinata, Conr. Hamilton Gr. ; N:Y., a0 

45-48. Vitulina pustulosa, Hall. Hamilton Gr.; N.Y., - 330 

49,50. Strophomena alternata, Conr. L. Sil.; Cinn., O., 330 

51,52. Strophomena (Leptagonia) rhomboidalis, Dalm. 

U. Silurian ; Gotland, : ; ; : : . 331 

53. Strophomena (Leptena) transversalis, Dalm. Upper 

Silurian; Gotland, : : . 

PLATE 139. 

54,55. Strophomena (Leptena) transversalis, Dalm. U. 

Silurian; Gotland, . ; : i ; ; . 331 

56,57. Davidsonia Verneuili, Bouchard. Devon. ; Hifel, . 331 

58. Porambonites equirostris, Schloth. L. Silur.; Russia, 332 
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59, 60. Syntrielasma hemiplicata, Halil. Carb.; Ills., . 382 
oa 62. Productus giganteus,Sowb. 1. Carb. Limest.: Eng., 332 
63-65. Productus horridus, J. Sow b. Zechstein, Gera, . 332 
66. Strophaiosia excavata, Geinitz. Paleozoic; Europe, 333 
67, 68. Strophalosia (Aulosteges) ee de Vern: 

Permian; Russia, ‘ . 333 
69-71. Chonetes striatella, Dalm. LO ‘Silur.; Europe, : aa3 
72-15. Crania anomala, Miiller. ¢; Zetland. 72, ventral 

valve; 73, dorsal valve; 74, ditto, with animal, the 
mantle removed; a, anterior adductors; a’, posterior 
adductors; c¢, posterior adjusters; ce’, cardinal 
muscle; r, 0, central and external adjusters, . . 339 

76, 77. Crania (Craniscus) velata, Quenst. U. Jurassic; 
Oerlingerthal, . ; : : . 330 

78-80. Crania (Ancistrocrania) Parisiensis, Defr. Upper 
Cretaceous; France, . 2 : é : E . 335 

81, 82. Monomerella prisca, Billings. U. Silur.; Ontario, 
Canada, ; ! : ; E f ; : . 836 

PLATE 140. 

83, 84. Dinobolus Conradi, Hall. ee Limestone ; 
Leclaire, Iowa, . ' : : . 336 

85=87. Trimerella Lindstromi, Dalm. U. Silur.; Gotland, 336 
88-93. Discina (Dicinisca) lamellosa, Brod. Recent; Peru. 

91, dorsal valve ; 92, ventral lobe; 93, the animal as 
seen on the removal of part of the lower mantle-lobe ; 
the extremities of the labial arms are displaced for- 
wards, in order to show their spiral terminations; Pp 
is the expanded surface of the pedicle; the mouth i is 
concealed by the overhanging cirri. The mantle- 
fringe is not represented. ww, umbo ; : /;, LOVAINEN 340, 
disk ; 4 a, anterior adductors ; a’ 5 posterior adductors: 
ec, ce’, central and posterior adjusters; 7, external 
adjusters, . : ‘ : : 5 : 5 - 338 

94, 95, Obolus Davidsoni, Salter. Wenlock Limestone ; 
Dudley, é ; : : : : : : . 338 

96-98. Trematis terminalis, Emmons. Silur.; Europe, 
N. America, ‘ ‘ : : . 340 

59; nye Obolella chromatica, Billings. T.. Silur. ; Canada, 33 
.. 2. Kutorgina cingulata, Billings. Silur.; Canada, . 339 
3. 4, Leptobolus lepis, Hall. Hudson River Gr.; Cincin- 

nati, Ohio, . : ; : : : : . 339 
5. Schizocrania filosa, Hall. L. Silur.; Ohio, . : . 340 
6-8. Siphonotreta verrucosa, Verneuil. Silur.; Europe, . 340 
#.10 Acrotreta subeconica, Kutorga. Silur.; Europe, . 341 
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11-13. Lingula anatina, Lam Moluceas. 11, dorsal ; 12, 
ventral; 13, ventral In fig. 11 a small portion of 
the liver and visceral sheath have been removed, to 
show the course of the stomach and intestine. In 
some specimens the whole of the viscera, except a 
portion of the liver, are concealed by the ovaries. 
In fig. 13 the front half of the ventral mantle-lobe is 
raised, to show the spiral arms; the black spot in 
the centre is the mouth, with its upper and lower 
lips, one fringed, the other plain. The mantle-fringe 
has been omitted in figs. 11, 13. a@ a, anterior 
adductors; a’, posterior adductor; p p, external 
adjusters; p’ p’, central adjusters; + r, anterior 
retractors (the anterior occlusors of Hancock) ; 
r’ rr’, posterior adjusters; c, capsule of pedicle; 
nn, visceral sheath; 0, esophagus; s, stomach; 
l, liver; 7, intestine; v, vent; 6, branchial vessels; 
m’, mantlemargin; m, inner lamina of mantle- 
margin retracted, showing bases of setze; s, sete. . 341 

14. Lingula Murphiana, King. Australia, : ‘ . 341 
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